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EQUIPMENT IN THE BUILDING OF PIPELINES 


Tools and equipment of high efficiency and extreme reliability 

are vital for construction work in remote areas. The consistent 
performance of Consolidated Pneumatic products has led to their f 
adoption on the sites of most of the major pipelines. Giant portable 
air compressors ... hard hitting rock drills and breakers for 
trenching .. . powerful rotary tools for chipping, scaling and 
wire brushing ...such are the items of CP equipment at the q 
service of the oil and petroleum industry today. 


FOR THE RIGHT APPROACH . . . THE RIGHT EQUIPMENT 
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Type 2500-259 
Level - Trol with 
600 lb. fabricated 
steel float cage. 


FISHER LEVEL-TROL 
..-the accepted standard 


for a liquid level controller that is 

high in sensitivity and accuracy, 

versatile in handling all kinds of 

liquids, ruggedly built, easy to 

operate and simple to maintain. 
Write for full information 


FISHER GOVERNOR COMPANY LIMITED 


CENTURY WORKS, LEWISHAM, LONDON, S.E.13 TIDEWAY 3232 
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(Left) 

Positive Acting Rotary 
Displacement Pump for 
the handling of Molasses 
and viscous fluids, 
electrically driven 
through totally enclosed 
Reduction Gear Box. 


(Below) 

Positive Acting Screw 
Displacement Spirit 
Pump, electrically 
driven through Wall 
Box. 


Once Again... 


it is Cooks privilege to handle 
all travel details for the British 
delegation to the World Petroleum 
Conference. In 1955 the venue is 
Rome. Conference organisers, as 
well as thousands of private indi- 
viduals have become convinced that 
it is only rexsonable to entrust their 
travel arrangements to Cooks, who 
have been doing this kind of thing 
for over 100 years. You can have 
confidence in 


COOKS 


WORLD TRAVEL SERVICE 


THOS. COOK & SON LTD. 


Berkeley St., London, W.I., and over 
350 branches throughout the world 
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(Right) 

Positive Acting Screw 
Displacement Spirit 
Pump specially de 
signed for fitting to 
Road vehicles. 


(Below) 

Positive “Acting Vari- 
able Output Guinard 
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electrically driven 
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of varying viscosity. 
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Oil means brainwork 


SHELL RESEARCH is one of the big brains-trusts 
of the world. You could call it a Graduate University 
of Applied Science, with ten specialist colleges. 


There are seven major Shell research laboratories: 

two in Holland, two in England, three in North America ; 

and three Agricultural Research Stations: 

one in England, two in North America. At last count, the total 
staff of those ten establishments was nearly 5,000. 

The back-room boys of a great industry. 


The main, perpetual task is to make fuels and 

lubricants provide bigger power and better protection to the 
modern engine in all its forms. But Shell Research 

has also been tackling some of the big general problems of the 
twentieth century. Malaria control was one such problem. 


The jet turbine was another. The war against rust, the development “lll 


of selective weedkillers, the quantity manufacture of 

sulphur, the production of glycerine, alcohol and detergents 
from new sources, so as to leave all edible fats available 

for the world’s food supplies, the development of plastics and 
synthetic textiles . . . Shell Research has been, is 

and will be working on all these things. 


Shell’s back-room boys are occupied with one of the 

most exciting branches of new knowledge . . . the science 

of hydrocarbons. Shell Research improves fuels and lubricants. 
But it also prompts, points and paces the development of 
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the brave new world of petroleum chemicals. Petroleum chemicals 


are helping to feed and clothe the world, and to cure its sick. 


research 


4 is finding the answers 
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? This is the sign of a new standard in 
Fa service to motorists. By training garage 
° 
/ staffs in the latest methods, the SHELL AND 


4 BP SERVICE aims to raise the general level of ) 
| 
SHELL 
Pd courtesy and efficiency throughout the Guu} 


| {SHELL | I country. Help us by always asking for 
i service when you drive in. 
| 
ff 
It identifies the products which 4 
are marketed by Shell-Mex and B.P. F 
Ltd. in England, Wales and Northern f 
Ireland, by Scottish Oils & Shell-Mex rd 
Ltd. in Scotland and by Irish a 


Shell Ltd. in the Republic of Ireland. 
Behind all these companies lie 


the vast resources of the Shell, 
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THE QUICKER EASIER WAY TO 
FRAME, HANG & SUPPORT ALL 
ELECTRICAL, PLUMBING, HEATING 
AND VENTILATING EQUIPMENT 


COMPLETELY ADJUSTABLE » NO DRILLING » NO WELDING «NO DETAIL DRAWINGS 
REQUIRED + “UNISTRUT” SAVES TIME, LABOUR AND MONEY 


HOW TO BUILD WITH UNISTRUT 


** Unistrut "Channel with | ‘Unistrut’’ Locking Nut 


Continuous Slot with Serrated Grooves. 
Rounded edges of nut 
f permit easy insertion } 
Insert Locking Nut any- Spring (your third hand) | Assemble Fitting, Nut and 
where Along Continuous | holds nut snugly in place | Bolt—a turn of the span- 


* 
& Serrated Grooves “Bite 
Wedge Shaped Inturned | Into’’ Inturned Edges of 
Edges to take Serrated | Channel for Positive lot of Ch \ ‘ 
Grooves of Nut. | Location. for bolting. ner, it’s done 


THE BASIC 
COMPONENTS 
< Unistrut Bolt 
a and 4” sizes. 


Unistrut Locking Nut. 


Unistrut Channel 12 

gauge 10’-0” and 20’-0” 

standard lengths. 

Standard finish - Bonderized and 
stove enamelled olive green. Also 
available galvanized or plain, 

oil protected. 


One UNISTRUT set for 
1” to 8” (nom.) 
pipe sizes . 


There is a UNISTRUT 
Clamp for }” to 8” 
(O.D. or nominal), 


Standard finish. 
Plain, oil protected. 


Entrance anywhere 


along this continuous slot! 


Available with plain or anchor type end 
Caps in stock lengths from 3” to 20 feet. 


Send for complete catalogue today 
UNISTRUT piviston oF 


Sanlkey- Sheldon 


Dept. (UI PR2) 46, CANNON STREET, 
LONDON, E.C.4 


UNISTRUT IS AVAILABLE 
FROM ALL 
SANKEY-SHELDON BRANCHES 


Vil 


&. 
Ww Max Load 1,000 Ibs. 
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comprehensive 
service 


ATMOSPHERIC AND VACUUM 
| DISTILLATION UNITS 


COMBINED DISTILLATION, 
CRACKING, REFORMING AND 
VAPOUR PHASE TREATING UNITS 


PRESSURE DISTILLATE RE-RUN UNITS 


GASOLINE RECOVERY 
AND STABILISATION UNITS 


FRACTIONATING COLUMNS 
AND TUBE STILLS 


| WAX REFINING, SWEATING AND MOULDING 


Caledonia Engineering Works 


Paisley, Scotland 


London Office: 727 Salisbury House, London Wall, E.C.2. Phone: NATional 3946 
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‘‘There must be some way 


of stopping this waste... ”’ 


Waste is the parasite of Industry. It eats profits, 
lowers efficiency and can be dangerous to staff. 
Bring it under control and in its wake will come 
greater output and more economic production. 


Here at Liquids Control our activities include 
the design and installation of bulk storage schemes, 
pipe line dispensing to points of usage, pumping and 
accurate metering of most liquids used throughout 
industry. Our specialised knowledge is at your 
disposal either for the development of a project or 
the erection of a complete installation. Equipment 
only will be supplied if necessary. 


|LIQUIDS CONTROL 


PARWAY HOUSE, 194-196 FINCHLEY RD., LONDON, N.W.3 


TELEPHONE: HAMPSTEAD 3844 
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Monsanto oil additives specially designed to meet the needs of the 
oil industry include :— 
SANTOPOUR B Pour point depressant 
SANTOLUBE 398, 3940 AMfotor oil inhibitors 
SANTOLUBE 203B Afotor oil detergent 
SANTOLUBE 204, 205, 210, 388, 382 i 
Medium and heavy duty combinations 
SANTOLUBE AR Rust inhibitor for turbine oils 
SANTOLENE F Sludge inhibitor for fuel oils , 
(Santopour and Santolube are Registered Trade Marks) ¢ 
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The Elements of some Quality Control Instruments” 


Introduction 

At a recent meeting of the American Chemical Society in 
Chicago more than fifty papers were presented on the subject 
of instrumentation. The majority of these described details 
and applications of quality control instruments. Among the 
many reasons for the present interest in this subject are the 
increasing throughputs of modern plants, the more exacting 
specifications for the products, and the growth of the petro- 
chemical industry. 

Instruments which a few years ago would have been considered 
a luxury are now becoming a necessity. Unfortunately, the 
subject has advanced so rapidly that no one has yet had the 
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Fig 1. Automatic Engler distillation apparatus. 


courage to write a textbook, and the author of this article has 
drawn mainly on material originating in Shell laboratories 
throughout the world. In many instances, however, similar 
instruments have been designed in other laboratories and by 
instrument manufacturers. For reasons of space it has not been 
possible to give in detail all the credits due. The author tenders 
his apologies for the many omissions which were inevitable. 

Although many quality control instruments appear to be 
rather complicated the principles are usually quite simple. Only 
principles will be described herein so that the reader may know 
what lies behind the complex array of dials and switches which 
so often characterizes a quality-controlling **box of tricks”’, 

In a large refinery there may be hundreds of analysts perform- 
ing tests by the thousand each day. Many of the tests follow 
standard procedures and measure qualities, for example Engler 
distillation characteristics, which cannot be defined in rigid 
chemical or physical terms. The results depend on the apparatus 
and the method of testing. Other tests are rigidly definable as, 
for example, the measurement of the amount of ethylene in a 
process stream. The latter type of test involves a measurement of 
purity. The instruments described below have been roughly 
arranged in their order of increasing ability to measure rigidly 
definable variables. We shall therefore begin our survey with 
that most useful but arbitrary test—the Engler distillation. 


An Automatic Distillation Apparatus 
Any distillation process involves a heater, a boiler, a con- 
denser, and a receiver. If a thermometer is placed in the vapour 


*Contributed by the Technological Department, “Shell’’ Refining 
and Marketing Company Ltd. 
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space and the receiver is graduated, the volume distilled can be 
plotted against the thermometer reading and the resulting curve 
represents a distillation characteristic. Fig 1 shows schematically 
an apparatus! for drawing the curve automatically as the distilla- 
tion proceeds. A controlled amount of current is supplied to an 
electric heater and the hot vapours raise the temperature of a 
special thermocouple which is connected to a self-balancing 
potentiometer. This temperature measuring unit rotates the 
drum on which a ruled chart is placed. Meanwhile vapour will 
start to condense and when the first drop of condensate falls 
from the tip of the condenser tube into the receiver it momentarily 
interrupts a beam of light and thereby changes the electric current 
flowing in a photocell. This change of current is amplified and 
then used to move a relay which places the pen in contact with 
the chart on the drum. In this way the temperature of the vapour 
is recorded at the initial boiling point. 

As the distillation proceeds the level of the condensate in the 
receiver continues to build up and the temperature of the vapour 
increases. The dark line of the meniscus is used to obscure the 
light from a second lamp and photocell assembly mounted on 
vertical guides. Again the photocell current is amplified and this 
time the amplified current drives a motor which rotates a screw, 
the rotation of which moves the volume follow-up (V.F.U.) 
photocell assembly until it is in line with the meniscus, when the 
change in photocell current stops the volume motor. In this 
way the V.F.U. keeps track of the meniscus and draws the pen 
vertically up the chart. Thus a continuous curve of volume 
against vapour temperature is traced on the chart. 

In a fully automatic cabinet, account is taken of the IP and 
ASTM requirements regarding rate of distillation, temperature 
of the condenser bath and receiver, and other details. For plant 
control purposes some of these requirements can be disregarded? 
and the distillation is performed more rapidly and is just as re- 
producible. The simplified apparatus described above has been 
found most useful in controlling crude oil distillation plants and 
units producing narrow range petroleum solvents, largely on 
account of greater accuracy and speed as compared with control 
laboratory testing. 


Recording Viscometers 

There are several types of recording viscometer on the market. 
In some, a small metering pump is driven by a synchronous 
motor and the constant flow of liquid is passed down a capillary 
tube. The pressure drop across the tube provides a measure of 
the absolute viscosity. In other models a synchronous motor 
drives a cup filled with the liquid, and the drag, transmitted to a 


Fig 2. A recording viscometer. 
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bob suspended in the liquid, is measured by the deflection of a 
coiled spring. Other viscometers employ two tapered tubes with 
rotameter-type floats, one float responding to flow and the other 


to flow and viscosity. Recently an instrument has been developed 
which measures viscosity in terms of the damping produced on 
a reed vibrating in the flowing sample. This type lends itself to 
applications such as the control of the viscosity of fuels supplied 
to burners. 

The installation shown schematically in Fig 2 incorporates 
a Dobbie McInnes poisemeter.* In this case the power required 
to rotate a bob in the flowing sample is used as a measure of 
viscosity. The poisemeter is essentially a split-phase motor and 
the current in the direct phase is recorded, after rectification, 
on a self-balancing potentiometer. Since viscosity usually 
varies very steeply with temperature it is necessary to employ 
an accurate thermostatic bath and one advantage of the poise- 
meter is the simplicity with which a resistance thermometer, 
placed in the flowing stream near the rotating bob, can be em- 
ployed to inject a compensating voltage into the recorder.* 


Colorimetry 

Colour is quite frequently, though not always, associated 
with qualities such as oxidation stability. Colour may also 
indicate the presence of impurities in intermediate products 
destined for further treatment with catalysts which may be 
poisoned by certain contaminants. Hence it is not surprising 
that many designs of recording colorimeters have been offered 
to the petroleum industry. Fortunately, the usual requirement 
is for an instrument which will distinguish different depths of 
colour not different hues such as red and blue. The instruments 
should really be called absorptiometers since they measure 
the decrease in the intensity of a light beam after passage through 
a certain length of liquid. 

One of the main defects of several such instruments is their 
inability to distinguish between a change of light attributable 
on the one hand to a change of absorbency of the liquid and on 
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Fig 3. Recording colorimeter. 

the other to a gradual contamination of the surfaces of the 
windows which confine the flowing sample. Most methods for 
the continuous recording of optical properties suffer from the 
same disadvantage and Fig 3 illustrates schematically an attempt* 
to correct for this defect. The sample is supplied continuously 
to the space between two eccentrically-mounted glass tubes and 
the light from a centrally-located lamp therefore passes through 
two different lengths, AB and CD, of sample on to a measuring 
and a reference photocell respectively. In this way the contamina- 
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tions of the ** windows” at A and B are likely to cancel those at 
C and D and the difference in photocell currents can be related 
to the absorption of the liquid. The instrument is so constructed 
that the lamp and the rotatable casing carrying the photocells 


can be turned through a right angle into the zero position. The , 


light paths in the absorbing liquid are then equal and the photo- 
cell outputs should balance. 

It is usual in measurements of this kind to record the ratio 
of the currents from the two photocells rather than their dif- 
ference. Variations owing to the voltage supply for the lamp are 
then largely eliminated. Moreover, it is very simple to measure 


ratios since the designer has the choice of many excellent self- , 


balancing potentiometers developed for measuring thermocouple 
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Fig 4. Principle of recording differential refractometer. 


e.m.f. The two photocells in Fig 3 can be substituted for the 
thermocouple and battery of a standard  self-balancing 
potentiometer. 


Instruments of this type are capable of measuring to approxi- 
mately --1 Saybolt number and to better than +-0-1 of a 
Union colour number. 


Refractometry 

For many years the refractometer has been regarded as a 
standard piece of laboratory equipment combining high precision 
with ease of operation. Results are regularly quoted to five 
significant figures and are used as a guide in the operation of 
many plants where the degree of aromaticity may be important. 
A demand for continuous refractometers is now developing in 
the comparatively new field of manufacture of aromatic 
components. 

It often happens that the requirements for a recording instru- 
ment differ from those of the laboratory instrument. Usually 
the latter has to measure some variable in products drawn from 
many different points in the refinery and it must therefore measure 
accurately over a wide range of values. The recording instrument, 
however, is likely to be used on one particular stream and a wide 
range is not necessary. A differential principle can then be 
employed as illustrated in Fig 4. Here a narrow pencil of light 
is passed through a hollow cubical glass cell in which is placed 
a hollow glass prism. The first cell is filled with a reference liquid 
of refractive index equal or close to that desired for the product. 
A sample from the plant stream is passed continuously through 
the triangular cell. When the product is exactly on grade the 
light beam will pass undeflected through the two celis and a 
photocell placed at A will receive full illumination. If the re- 
fractive index of the product were to increase, the light beam 
would be deflected to some new position B and the photocell 
would have to be moved from A to B before it would again 
receive full illumination. Just as it was possible to make a photo- 
cell follow the dark line of the rising meniscus in the case of the 
automatic distillation apparatus, so it is comparatively easy to 
make a photocell follow the light beam of a differential refracto- 
meter and hence obtain a record of refractive index changes. 
The difficulties, as so often happens, lie not in the principle but 
in details such as temperature control and the maintenance of 
clean surfaces. Claims have been made for recording refracto- 
meters transcending in accuracy the usual laboratory instruments 
and it is possible nowadays to record differences in the seventh 
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gnificant figure. Naturally the range of such a sensitive instru- 
ent is limited, but by changing the reference liquid the operator 
in choose any part of the scale in which his interest lies. 


o = 


Dielectric Properties 

The dielectric constant of an insulator such as oil may be 
defined as the ratio of the capacity of a condenser filled with the 
insulator to its capacity when filled with air. Like refractive 
index it is not a property of much importance in its own right 
but it can usefully serve as a guide to other properties which 
would be difficult and laborious to measure. Thus the dielectric 
constant is related to aromaticity and water content. The latter 
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Fig 5. Apparatus for recording changes in dielectric constant. 


is an important quantity in many hydrocarbon and _petro- 
chemical products and its measurement by dielectric constant 
is facilitated by the fact that the dielectric constant of water is 
about forty times that of oil and about three times that of most 
petrochemical solvents. 

An apparatus for measuring water in acetone? is represented 
schematically in Fig 5. The acetone flows into a cell, maintained 
at a constant temperature, which consists of an inner and outer 
electrode connected in an oscillating circuit comprising an 
inductance L and capacitors CT and CM. A fixed frequency 
oscillator controlled by an 8-megacycle crystal excites the grid 
of an electronic valve whose anode circuit includes C7, CM, L, 
and the unknown capacity of the acetone-filled cell. Thus, there 
are two circuits which can be brought into resonance by varying 
CM, a small variable air condenser. As the two circuits approach 
resonance the anode current varies very rapidly and a control 
amplifier is employed to pick up this variation and pass on the 
information to a reversible motor. The latter rotates the plates 
of CM until the anode current reaches a pre-set value when the 
motor stops. The position of the plates of CM is registered by 
a coupled pen on a moving chart and any subsequent change in 
the water content of the acetone will demand a new position for 
the measuring capacitor and the pen. The sensitivity of such an 
instrument may be as high as 0-3 per cent of water for full-scale 
deflection and several uses may be found in the petrochemical 
industry. A less sensitive version has been applied to the measure- 
ment of water in crude oils. 


Carbon-Hydrogen Ratio 

It is perhaps not surprising that repercussions of the atomic 
age are to be found in modern refinery instruments. When rays 
from a radioactive source are passed through a hydrocarbon 
liquid they are absorbed to an extent which depends on both the 
density and the composition of the liquid. It has been found that 
the absorbing powers of most atoms lie on a smooth curve when 
plotted against density. Hydrogen is exceptional, however, in 
that it has approximately twice the absorbency predicted by the 
curve. Hence, if both the density of a hydrocarbon and its 
absorbing power for 8-rays are measured it is possible to combine 


the two results and calculate the carbon-hydrogen ratio. 
An apparatus® for measuring 8-ray absorbency is represented 
schematically in Fig 6. It consists of a radioactive source 
(usually strontium 90) emitting 8-rays through a layer of the 
sample liquid contained between ** windows” of thin aluminium. 
Those rays that escape absorption pass into the ionization 
chamber where they ionize a gas and render it conductive. 
A current therefore passes from the walls of the chamber to 
the insulated central electrode and this current is proportional 
to the number of £-rays entering the chamber. The current, which 
is a measure of the ** transparency”’ of the liquid, is then amplified 
and can be fed to an indicator or recorder. In practice another 
beam of s-rays from the same source is passed through a 
reference liquid so that the differential principle noted in the 
colorimeter and refractometer can be used to improve the 
accuracy. An instrument of this type is capable of measuring 
the chemically-bonded hydrogen content to an accuracy of 
-O-1 per cent absolute, provided the density is accurately 
known by independent measurement. An alternative use for 
the instrument has been found in the measurement of densities 
of liquids consisting of not more than two components. An 
accuracy of 0:0002 g ml has been claimed in this instance. 


Sulphur and Lead Analysers 

In view of the importance of sulphur compounds in petroleum 
products considerable effort has been directed towards perfecting 
physical methods of measuring them. One of the most fruitful 
approaches has used the property of X-ray absorption, which 
in general increases with atomic weight. X-ray absorption 
depends only on the number of atoms of a given substance and 
not on their molecular arrangement, so it is only possible to 
measure the total amount of such heavy contaminants as sulphur 
and lead in hydrocarbons. Two difficulties immediately arise; 
one from the fact that carbon is heavier than hydrogen, and the 
other because as the density of a hydrocarbon increases, its 
X-ray absorbency increases, irrespective of whether or not 
sulphur is present. The second of these difficulties can be over- 
come by measuring the density and applying a correction to 
the measured absorbency. The first difficulty would be almost 
insuperable were it not for a peculiarity of hydrogen similar in 
some respects to its anomalous behaviour towards j-rays. It 
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Fig 6. Beta-ray absorption method for measuring density or carbon- 
hydrogen ratio. 


has been found that at a certain X-ray wavelength the absor- 
bencies of hydrogen and carbon are exactly equal. At other 
wavelengths they are unequal. Thus, it is necessary to apply 
a selected voltage to the X-ray tube in order to obtain the critical 
wavelength. 

One method’ of comparing the absorbency of a reference and 
an unknown sample is illustrated schematically in Fig 7. The 
X-rays fall on to a fluorescent screen after passage through the 
two cells. A rotating chopper interrupts the light generated by 
the X-rays and a sensitive photocell (photomultiplier) receives 
light alternately from the sample and the reference beams. If 
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the sample cell contains less absorbing material than the reference 
cell the photo current from the upper beam will be greater than 


that from the lower, and this difference can be detected as a 
signal in a phase-sensitive amplifier. The signal can then be 
reduced to zero by rotating a glass slide serving as an attenuator, 
and the angular position of the latter relative to the axis of the 


SAMPLE 
CELL L, 
ADJUSTABLE 
ATTENUATOR PHOTO- 
| MULTIPLIER 
X-RAY sourcel — 
FLUORESCENT ——> 
T SCREEN 
WINDOW 
REFERENCE 
CELL ROTATING 
CHOPPER 
Fig 7. X-ray method for measuring sulphur or lead. 


beam will be a measure of the difference in absorbency between 
the sample and the reference liquid. From a knowledge of the 
density of the sample and the angle of the attenuator the sulphur 
content can be calculated. 

Provided other heavy contaminants such as vanadium or iron 
are not present in large and varying amounts the accuracy and 
speed of this method compare favourably with combustion 
methods. It may be extended to the measurement of lead 
provided the sulphur content is sufficiently constant. 


Measurement of Mercaptans 

In the lighter hydrocarbons the control of mercaptan sulphur 
may be as important as the control of total sulphur, and a quite 
different approach has to be used. Fig 8 illustrates what is 
essentially an apparatus® for carrying out a continuous titration. 
Two accurate metering gear pumps are used. One of these is 
driven by a constant speed synchronous motor and delivers 
therefore a constant volume of gasoline per unit of time to the 
titrating vessel. The other is driven by a motor, the speed of 
which is controlled by a signal from the glass and silver electrodes. 
If the e.m.f. across the latter indicates that the second metering 
pump is delivering too little of the titrating liquid (silver nitrate 
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Fig 8. 


Method of measuring mercaptan content of gasoline. 


solution) the signal is passed through amplifiers to the two-phase 
motor which increases its speed until the amount of silver nitrate 
delivered is equivalent to the amount of mercaptan arriving. 
Thus the speed of this two-phase motor is proportional to the 
mercaptan content and the speed can be recorded in terms of 
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the D.C. current generated by a tachometer generator geared 
to the motor shaft. 

Such an apparatus has more general applications, in some of 
which the end point of the titration might be detected by a 
photocell as a change of colour. An instrument called the 
*Titrilog’’, manufactured by the Consolidated Engineering 
Corporation, employs an ingenious method of increasing the rate 
of addition of the titrating agent—in this case bromine —by 
increasing the rate of electrolytic liberation of bromine. By the 
use of special absorbents several components such as hydrogen 
sulphide, mercaptans, and total sulphur may be recorded on 
the one instrument. 


Oxygen Analysers 

Among the many instruments for measuring gases such as 
hydrogen, oxygen, carbon monoxide and dioxide which lie 
outside the scope of this survey, one instrument, the para- 
magnetic Oxygen meter, merits brief mention since it illustrates 
the “bounty of Nature in often providing a unique solution to an 
analytical problem. We have already seen examples of this in 
the case of hydrogen which reacts anomalously towards 8-rays 
and X-rays. Oxygen possesses the property of paramagnetism 


Fig 9. Paramagnetic oxygen 
meter. 
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Fig 10. Non-dispersive infra-red 
gas analyser. 


to a degree which renders it almost unique; and for all practical 
purposes oxygen may be regarded as the only paramagnetic 
gas—which means that oxygen is the only gas which is attracted 
strongly into a magnetic fietd. The war stimulated considerable 
activity in the production of oxygen meters and the petroleum 
industry now has a wide choice of reliable instruments. Fig 9 
illustrates one of the many elegant methods of utilizing the 
very small forces exerted between oxygen and a magnetic field. 
The gas is led into a glass tube bent in the form of a doughnut 
with a connecting tube across the middle. In the absence of a 
magnetic field M, there would be no flow in the connecting tube 
as there would be no pressure difference across it. However, 
when oxygen is present and the field M is sufficiently strong and 
inhomogeneous, some of the oxygen molecules moving up the 
left-hand side of the doughnut will be drawn into the stronger 
part of the magnetic field. Here they would be held unless they 
could be demagnetized. Luckily this can be done by applying 
heat from a heating coil H. The result is that cold molecules of 
oxygen are drawn into the magnetic field and they push the 
hot ones along the tube from left to right. Thus a flow is set 
up which depends on the number of oxygen molecules. The flow 
carries heat along the tube and this warms the detecting resistance 
thermometer S. The temperature of S is therefore a measure of 
the oxygen concentration. 


Infra-Red Gas Analysers 
Considering the fabulous multiplicity of hydrocarbon struc- 
tures it would be asking too much of Nature to provide us with 
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an equal number of unique characteristics such as the ones we 
have just been considering. Nevertheless the mass-spectrometer, 
the infra-red and ultra-violet spectrometers, and chromato- 
graphic techniques have provided a host of qualitative and 
quantitative differences which can often be selected as a basis for 
quantitative analysis. In view of a forthcoming article on mass- 
spectrometry only the rudiments of an infra-red analyser will be 
considered in this last example of a quality control instrument. 

The most commonly used infra-red instrument for process 
control makes use of the fact that most hydrocarbon gases are 
distinguishable one from another by virtue of differences in 
their infra-red spectra which are a reflection of the vibrational 
and rotational behaviour of the molecular bonds. At first sight, 
therefore, we should expect the instrument to be built around a 
prism for dispersing the radiation into a spectrum. The instru- 
ment illustrated schematically in Fig 10 dispenses with expensive 
optics by using one of the components of the gas mixture as a 
detector. Suppose for simplicity that the mixture contains only 
two absorbing components X and Y, and that the problem con- 
sists of recording continuously the concentration of X in the 
mixture YY. Then imagine that the detector is filled with 
pure XY, that absorption cell 4 is filled with the unknown flowing 
sample X— Y, and cell B with a standard mixture of Y and Y. 
The detector and cells are provided with rock-salt or other 
transmitting windows so that when infra-red radiation is reflected 
down through the cells into the detector some of the radiation 
will be partially absorbed by X and Y in the cells A and B and 
what is left will flow into the detector. The amount absorbed 
will depend on the partial pressures of ¥— Y. Since the detector 
contains only X it can absorb radiation only at wavelengths 
characteristic of ¥. The absorbed radiation will be converted 
into heat and will therefore increase the pressure in the detector. 
If there is less of component X in A than in B there will be 
more pressure developed in the left half of the detector than in 
the right, because less energy will have been extracted in passing 
through A than in passing through B. 

The detector is therefore constructed in two halves with a 
thin separating membrane M and a perforated plate P close to 
it. P and M are connected as the two plates of an electrical 
condenser in a circuit for measuring change of capacity and since 


* 


* 


this is most readily accomplished in an alternating circuit (and 
for other reasons) the light from the source is interrupted by a 
motor-driven chopper. In this way pulses of heat enter the two 
halves of the detector and only when the amount of X in both 
A and B is the same will the pressures developed on the two sides 
of the membrane be equal. Thus the oscillation of the membrane 
becomes a measure of the concentration of ¥ in the flowing 
sample. 

In more complex cases where some of the absorption bands 
of X and Y overlap, or where there are more than two com- 
ponents, filter cells may be used to cut out unwanted radiation. 
Some applications of such instruments in Shell refineries include 
the measurement of n- and iso-butane, of ethylene in methane 
and ethane, and of propylene in propane and butane. They are 
also used for the analysis of carbon monoxide and dioxide, and 
hydrochloric acid in hydrocarbon mixtures. 


Conclusion 

Although this survey has omitted many quality control 
instruments such as vapour-pressure and flash-point recorders, 
ultra-violet and mass-spectrometers, etc., it will have achieved 
its object if it has indicated in an elementary way the considerable 
range of instruments now available to the petroleum refiner. A 
reliable quality control instrument will often repay its investment 
cost in a few days or weeks and it is perhaps not too much to 
hope that chemical engineers, when designing new plants, will 
incorporate such instruments in their plans so that the advantages 
during start-up and subsequent operation may be fully realized. 
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Petroleum Times Editor Retires 


When Cecil W. Wood, 
F.R.I.C., F.Inst.Pet., re- 
tired from the Editor- 
ship of Petroleum Times 
on 31 August there 
ended a 27-year associa- 
tion with the petroleum 
press. It was at the 
beginning of 1927 that 
he first became assistant 
to the then owner and 
editor, the late Albert 
Lidgett. Two years 
later he was joist editor 
and. when Mr Lidgett 
died suddenly in January 
1936, Mr Wood was 
called upon to take over 
the editorship. 

During the intervening 
period the petroleum 
industry has seen much development and change and Cecil 
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Wood has done a tremendous and worthwhile task in keeping 
his readers up-to-date in all facts of those developments. Petro- 
leum Times, which was first published by the late Dr P. Dvorko- 
witz in 1899, has under the capable guidance of Mr Wood built 
itself a reputation as a journal of record, and particularly the 
record of the British petroleum industry and its developments. 
This reputation is a striking tribute to Cecil Wood and to his 
meticulous care in ensuring that his statistics were correct 
and his reporting factual and reliable. Not the least of 
his achievements in this sphere was **The Petroleum Times 
Jubilee Number’, which was published in June 1949. The 
preparation of this volume entailed first the perusal of over 
67,000 pages to extract a 50-year history of the British 
petroleum industry, then the collation and streamlining of that 
information into a volume which could be handled and read. 
This task absorbed the whole of his leisure time for many months 
and the book alone is a lasting tribute to Mr Wood’s clarity of 
thought and expression. 

The name of Cecil W. Wood is a household word in the field 
of petroleum periodical literature and we join his colleagues 
and contemporaries in wishing him good health to enjoy his 
retirement. 
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Books 


“Significance of Properties of Petroleum Products”’ 

To the uninitiated, and even at times to the initiated, the precise 
significance of the properties of petroleum products as deter- 
mined by standard and other methods of test is not always 
apparent. 

In an attempt to clarify this subject, the Institute of Petroleum 
published in 1949-50 in the pages of the /P Review a series of 
thirteen articles, each dealing with an individual property or a 
group of inter-related properties. 

The reception which these articles received indicated that the 
Hse was one which could with advantage receive wider 
publicity. For example, it was felt that all users of petroleum 
would benefit by having available a readable and understandable 
account of the interpretation of the standard tests, while to the 
student such information could be of the utmost value. Con- 
sequently, the various articles have been brought up-to-date 
by their authors, each of whom is an expert in his own field, and 
the whole series has been published in one volume entitled 
**The Significance of Properties of Petroleum Products” 

Copies can be obtained from the Institute, price 6s. to mem- 
bers, 7s. 6d. to non-members. 


“Oils, Fats, and Waxes”’ 

“Oils, Fats, and Waxes”’,* by C. Griffiths, is an enlargement of 
a series of articles which appeared in **Scientific Lubrication” 
and provides a convenient shcrt guide to the chemistry and 
technology of naturally occurring fatty materials. The classifica- 
ion of these substances is described, short notes are given con- 

erning those which are most likely to be met with in practice, 
sae useful tables give the principal analytical characteristics 
of a surprisingly large number of oils. fats, and waxes. 

The general trend of the treatment is to give special emphasis 
to lubrication applications of the products discussed. Chapters 
are included on testing and industrial uses, with spe ecial reference 
to the textile industry, and the final chapter is an interesting brief 
survey of recent analytical developments. 

Slight errors which have been noticed are the statement that 
blown fatty oils are more miscible with mineral oils than unblown 
(p. 11), and the use of the term *‘arachis oil” in the paragraph 
(p. 16) dealing with “*groundnut oil”, without explaining that 
the two are synonymous. 

The book includes a remarkable amount of information within 
a small compass and can be recommended: it should prove 
useful in petroleum laboratories which only occasionally handle 
a fatty product and where rapid preliminary guidance is required 
before turning to a more comprehensive work. Printing and 
presentation of the book are attractive (although the author is 
somewhat inconsistent in his use of initial capital letters); there 
are good incexes. V.B. 


Financial Analysis of the U.S. 
Petroleum Industry 

For the past ten years, the Petroleum Department of the Chase 
National Bank has surveyed the financial aspects of the American 
petroleum industry as indicated by the operations of 30 repre- 
sentative companies.~> From 1953 the number of companies 
has been increased to 35, these companies producing about 64 
per cent and processing 85 per cent of U.S. crude oil supply. The 
figures for 1952 have been restated for comparison. 

In the introduction it is stated that **Expanded operations in 
all branches of the industry resulted in higher operating and 


*Published by Scientific Publications (Great Britain) Ltd., Broseley 
Shropshire, 1954, pp. 90, price 10s. 6d. 

+“Financial Analysis of the Petroleum Industry for 1953,°° F. G. 
Coqueron: Petroleum Dept., Chase National Bank, New York. 
June 1954, pp. 36. 


finding costs, bigger payrolls for employees, larger cash dividends 
for stockholders, augmented reinvested earnings, and more 
taxes. Even though substantial funds were invested in the 
business for replacing and enlarging facilities, the year-end 
financial position of the industry was excellent.” 


Memorandum on Air Pollution 

A memorandum on industrial liquid fuel burning installa- 
tions was recently drawn up by the Council of the British Oil 
Burner Manufacturers Association for presentation to the Air 
Pollution Industrial Sub-Committee of the Ministry of Fuel and 
Power. 

It is the opinion of the Association that the most common 
causes of smoke are: overloading of plant; inadequate ventila- 
tion; faulty chimney design, and faulty and inefficient operation. 

These points are dealt with in the memorandum under the 
headings into which it has been divided: design, installation, 
Operation, and instrumentation. 

Copies of the memorandum are available from the Association 
at 69 Cannon Street, London, E.C.4. 


**ABC Goods Transport Guide’ 

A newly-published guide to long-distance road transport 
services gives details of firms operating regular time-table road 
transport services and also of hauliers who ‘do not work to time- 
tables but will carry goods anywhere at any time. 

Other sections of this guide contain information on parcels 
services, clearing houses, machinery carriers, bulk liquid carriers, 
warehouse keepers, London public wharfingers, air charter 
companies, etc. 

The guide is published by Iliffe & Sons Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 3s. 6d., post free. 


An Anglo-Iranian Photo 
H.R.H. Princess Alexandra launching the British Soldier at 
Clydebank recently. The new 32,000-dwt tanker is to join Anglo- 
Iranian’s British Tanker Company fleet. 
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4th World Petroleum Congress 


Travel Arrangements for British Members 


Arrangements have been made by the British National Com- 
mittee, in conjunction with their official travel agents, Messrs 
Thos. Cook & Son Ltd., for British members and their wives 
to travel from Britain to Italy and back by a specially arranged 
sleeping car train from Calais to Rome and vice-versa and by 
special scheduled flights from London. Subject to sufficient 
support, the following reduced fares will apply. The standard of 
comfort and service will be equal to normal Wagons-Lits and 
airline services, and in view of the difficulty of making reservations 
at holiday times, members are invited to avail themselves of these 
facilities. Arrangements for travel by the special sleeping car 
train have been made subject to the necessary support being 
forthcoming. Should there be less than a minimum of 200 
applicants for this mode of travel, arrangements detailed below 
may have to be modified. 

For those who wish to travel by car, Cooks, the RAC, 
the AA, will gladly provide all the information. 


AIR TRAVEL 
Approximate times and fares 


Leave Arrive Leave Arrive Approx. 
London Rome Rome _ London special 


return 
fares* 
A. Special flight on Ist 
class scheduled airlines 10-11.30 14.30 10-11.30 14.30 
5 June 16 June 16June = £57 
B. Special flight Tourist 


C. Special flight on 
cheap night service Midn’t 04.00 Midnt 04.00 
5/o6June 6June 15,16 16June £33 


June 


Note:—These fares are quoted subject to Common Group Interest 
Travel facilities being obtained from the air companies concerned and 
are also subject to sufficient minimum numbers travelling. The fares 
include transfer of passengers and luggage to hotel in Rome and vice- 
versa and the services of Cooks’ uniformed representatives on arrival 
and departure. All flights will be by pressurized aircraft. 


* Based on common group interest travel. 


RAIL TRAVEL 
Approximate times and fares 


Leave Arrive Leave’ Arrive Approx. 
Victoria Rome Rome _ Victoria special 


return 
fares 
D. Special train com- 
posed of 2-berth 
sleepers. 2nd class rail, 
Ist class steamer. . 11.00 Noon Noon 19.50 


4June SJune 16June 17 June £50 


E. Travel on scheduled 

Calais/Rome express 

in single sleepers: Ist 

class travel through- 

out « 11.00 Noon Noon 19.50 
June 16 June 17 June £63 3s. 


Note:—These fares are quoted subject to sufficient minimum num- 
bers travelling and they include the following:— 
1. All meals en route out and back including gratuities to restaurant 
car staff. 


2. Transfer of passengers and luggage from station to hotel and vice- 
versa in Rome. 


3. Porterage charges on all hand-luggage from departure London to 
arrival London for members travelling on the special train. 


Air and Rail fares quoted are subject to alteration before date 
of travel 


Special train reservations are limited to 250 and it may be 
that the special air services will also be limited to some extent, 
early bookings are therefore earnestly requested. Bookings will 
be made strictly in order of receipt and must be made to Thos. 
Cook & Son Ltd., Post Order Department (Ref: POD T) 
Berkeley Street, London W.1 on a special form, which should 
be accompanied by the appropriate deposit. These forms are 
obtainable from Thos. Cook & Son Ltd. at the above address. 

Should you cancel the booking, Thos. Cook & Son will advise 
you in regard to refund of deposit (generally speaking, and pro- 
viding sufficient notice is given, there should be no charges for 
cancellation of air seats, although it may be necessary for Cooks 
to make a cancellation charge on sleeper reservations). 

The Secretariat of the Institute of Petroleum will be very 
pleased to give any help or advice regarding travel arrangements, 
but all reservations must be made direct with Thos. Cook & 
Son Ltd. 

As mentioned in the travel notes, Cooks’ representatives will 
accompany the special train party and will see off and meet the 
plane parties. Coaches will meet members in Rome and transfer 
them, together with luggage, to the hotel. 

If members wish to travel either to or from Rome on a date 
other than mentioned above, Cooks will gladly make all the 
necessary arrangements, and the special date required should 
be indicated on the form. 


Congress Registration Fees 


Under a special arrangement, these fees (£5 17s. for a member 
and £3 10s. for a wife) may be paid through Thos. Cook & Son 
at the time of booking. The total of these registration fees should 
be added to the deposit of £5 per person and shown in the 
appropriate space on the travel booking form. Only members 
booking travel reservations through Cooks can transmit regis- 
tration fees in this manner through that Company. 

The Bank of England have ruled that only members’ registra- 
tion fees can be transmitted to Italy in sterling. 

At a later date, therefore, it will be necessary for Cooks to 
obtain a V form deduction from ladies’ basic allowances. 


Special Note 


It is particularly emphasized that the above arrangements are 
for travel only, Although Registration Fees may be paid as detailed 
above, all intending members of the Congress must register as 
Congress members with the secretariat in Rome. Forms for this 
purpose are available from the General Secretary of the Institute. 
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Iraq Oil in 1953 


Oil production in Iraq reached a peak during 1953 with a 
record total of twenty-seven million tons of crude oil from 
established oilfields in the three concession areas. 

Details of this achievement and of the general progress, social 
and industrial, made in Iraq last year, are given in an illustrated 
report “*Irag Oil in 1953°°, published recently by the Iraq Petro- 
leum Company. Kirkuk, which is now recognized as one of the 
world’s largest oil reservoirs, was responsible for most of the 
increase in production and for nearly eighty-five per cent of the 
total output from Iraq. Basrah was in its second full year of 
operation and Mosul, in its first full year, achieved a target of 
one million tons. 

In a foreword to the report, the managing director of the 
Iraq Petroleum Company, H. S. Gibson, C.B.E., states that 
during 1953 oil revenues received by the Iraq government 
amounted to £51,400,000. Seventy per cent of this revenue was 
devoted by the government to capital schemes which will increase 
the productivity of the soil and enrich the lives of the Iraqi 
people. 

Special attention is given in the report to the progress which 
has been made in the training of Iraqi employees. Training 
schemes include arrangements for Iraqi students to undertake 
university and technical college courses in the U.K., as well as 
courses at the Industrial Training Centre at Kirkuk. A five-year 
apprentice course and a two-year training scheme for artisans 
have been established at Kirkuk and commercial training and 
** Training Within Industry” courses for foremen and super\ isors 
are included in the Centre’s educational facilities. 
schemes are also provided at Basrah and Ain Zalah. 

Full use was made during 1953 of community services such as 
the Kirkuk recreation centre, and a new **‘Home Ownership 
Scheme” has been developed. Under this plan an Iraqi employee 
can obtain from the Iraq Petroleum Company a ninety per cent 
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CONFERENCES ON SULPHUR 

A special series of conferences has been arranged by the 
Institute of Fuel dealing with sulphur removal and recov ery from 
fuels. The inaugural conference of the series is to be held at 
The Institution of Mechanical Engineers on 6 and 7 October 1954. 

There will be two sessions of lectures each day and time has 
been allowed for open discussion. ‘ 

All sessions of the Conference will be open to the public, 
admission free. A fuil programme and registration form can be 
obtained from the Secretary, The Institute of Fuel, 18 Devonshire 
Street, Portland Place, London, W.1. A set of preprints and a 
copy of the final report of the proceedings will be obtainable 
from The Institute of Fuel, price £2 2s. to members of that 
Institute and £2 12s. 6d. to non-members. 

* * * 
OCCA SYMPOSIUM 

**Rheology and Settlement of Pigmented Systems” is the 
title of the 1954 symposium to be held on 23 September by the 
Oil and Colour Chemists’ Association. 

The Symposium is to be held in the Chemistry Theatre, 


University College, Gower Street, W.1. It will take the form of 


a morning session of two lectures and an afternoon discussion 
period. Professor Stacey G. Ward will open the symposium 


with a lecture on **Properties of well defined Suspensions of 


Solids in Liquids’, and J. Pryce-Jones will speak on **The 
Rheological State of a Suspension as a Criterion for the Study 
of the Flow and Settlement of Paints”’. . 


advance on the cost of buying a site and building a house. Free 
advice on construction is also given by the Company. 


Kirkuk 

The increase in annual production at Kirkuk over the previous 
year was from 15,552,715 tons to 22,865,538 tons. This was 
largely the result of an extension of operations to the Avanah 
Dome in addition to the Baba Dome oil bearing structure. The 
two areas were linked during the year by a new bridge over the 
Lesser Zab and this is now used to convey crude oil from Avanah, 
north of the river, to the process plant at Baba. 

Increase in production in this area was also greatly assisted by 
the thirty-inch pipeline to Banias which was completed late in 
1952. 

Exploration work and drilling are still being carried out, the 
most important discovery of 1953 being the Bai Hassan well, 
close to the Lesser Zab. 

A ninth stabilization unit was added to the process plant 
during the year; increasing Kirkuk’s process plant capacity to 
twenty-five million tons a year. 


Basrah Petroleum Company 
Intensive exploration work was carried out by the Company 
during 1953 and this was rewarded by the discovery of a new field 
at Rumaila, twenty miles west of Zubair. Underwater drilling 
was carried out for the first time in Irag in the Hor al Hammar 
Lake. Twelve wells in all were drilled during the year. 


Mosul Petroleum Company 
Five wells were productive in this concession area, four at 
Ain Zalah and one at Butmah, though the yield from these was 
small compared with the output of wells in the Kirkuk area. 
Exploration continued in spite of heavy costs and difficult 
terrain, but there is as yet no evidence of untapped reservoirs. 


Following the Company's purchase of twenty-three diesel-engined 

vehicles, fitters in the Kuwait Oil Company have been receiving 

instruction in Kuwait on the intricacies of diesel engines. S. H. 

Bates of the Rolls-Royce Oil Engine Department, Derby, who is 

seen in this photograph, recently spent three weeks in Kuwait 

giving instruction with the aid of a special demonstration engine 
sent out for the purpose. 
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Around the Branches 


FAWLEY, LONDON, NORTHERN, PERSIAN GULF, SCOTTISH, 


SOUTH EASTERN, 


South-Eastern Branch 

On 3 July a party of twenty-six members of the South-Eastern 
Branch, led by their Chairman, N. Grey, made a visit to the 
Aylesford paper mill of Albert E. Reed & Co. Ltd. The party was 
divided into five groups, and these were escorted round the mill 
by guides, commencing at the riverside wharves where the raw 
pulp is unloaded, and continuing through all the processes until 
tinal despatch. 

Aylesford mill is the largest ** mixed”’ mill in the Reed Group; 
in fact its eleven paper machines make it the largest of its kind 
in Europe. It stands on the banks of the Medway, four miles 
from Maidstone, and the total site area available is 400 acres. 
The first two machines were installed in 1920, and the main 
products are papers for packaging and newsprint for several of 
the national daily newspapers. 

The raw pulp is nearly all imported through the port of 
Rochester and transhipped by lighter to the reception bays at 
Aylesford. Newsprint is made from a high percentage of 
mechanical pulp but higher quality chemically-processed pulp 
is used for other grades of paper. 

Large overhead cranes lift the bales of pulp to the upper 
floors, where mechanical lift trucks bring the raw material to 
pulping machines. In these machines the pulp is mixed with 
water and disintegrated, producing a mixture not unlike porridge 
consisting of six parts pulp and ninety parts water. 

From then on the mixture is moved from operation to opera- 
tion by pumping. The next process is for the pulp to pass through 
beaters which break down the mixture still further and it is then 
refined in a machine, basically a taper drum in shape, with 
rotating knives inside which can be adjusted to give the required 
beating treatment. 

The pulp is then pumped to the head box of the huge paper 
machines. These are hundreds of feet long and stand about 
40 ft high; the largest produces paper 250 inches wide. The 
process is continuous at a speed up to 1350 f.p.m. 

First of all, the pulp is further diluted until only 0-3 to 0:8 per 
cent is solid, the rest being water. This weak mixture is sprayed 
on to a moving wire screen which carries it forward a distance of 
about 25 ft and at the same time some of the moisture drains off 
through the screen. It then passes over a vacuum box which 
drains off more water, and at this stage it is possible to see with 
the naked eye a definite change from a fluid to something more 
solid, as the minute particles of pulp have been floated very 
evenly and thinly over the whole area of water which has now 
been drawn off. 

Passing on to a felt, the mixture, containing about 65 per 
cent water, is passed through vacuum processes and then fed 
between the first of dozens of steam-heated drying drums, which 
rotate at carefully controlled and synchronized speeds to avoid 
tearing, taking it along and gradually drying it out until it is 
wound on to a spiral spool as finished paper. 

Higher quality papers are processed further through a 
calendering machine, where the paper passes over rollers of 
different sizes with different peripheral speeds, and the subsequent 
friction polishes the surface of the paper. 

The finished product is then cut to the correct size of reel or 
sheet and passed for despatch by rail or by the large fleet of road 
vehicles to areas in the U.K., or to the docks for the many 
overseas customers throughout the world. ; 

The party from the South-Eastern Branch was also taken 
through part of the boiler plant which has ‘six Sterling boilers, 
burning slack coal and each producing 60,000 Ib of steam per 


SOUTH WALES, 


STANLOW, TRINIDAD 


hour at a pressure of 425 p.s.i. Other boilers in a separate plant 
include one capable of producing 105,000 lb per hour. The 
steam is used to drive turbines and generators capable of 30,000 
kW and the pass-out steam from the turbines is then used for 
process work. 

Throughout the process and in the boiler room and power 
house, extensive use is made of instruments to control speed, 
temperature, pH, and moisture automatically. 

Every member present expressed his interest in the morning's 
tour, and at the luncheon which fotlowed Mr Grey emphasized 
this and thanked the directors of the Company for the visit and 
the guides for their kind attention. 

On 10 July, a limited party of twenty members of the South- 
Eastern Branch, including their secretary, J. R. Moore, made a 
visit to Messrs G. A. Harvey & Company of Greenwich. 

The works covers approximately thirty-six acres and employs 
some 2000 people, the majority of whom come from the North 
of England and Scotland, that is, at least those engaged on the 
“heavy side’’ of G. A. Harvey’s varied activities. 

The party was divided into two groups, each commencing 
the tour at opposite ends of the works which covers a large field 
of varied products. One section of the works is devoted to 
perforating; very large frame-type presses being used to pierce 
arrangements of shaped holes to produce selected patterns de- 
signed for utility as well as ornamental purposes. 

A rather more complicated section is the wire-m2sh depart- 
ment. Here looms resembling those of the cloth weaving in- 
dustry produce an enormous variety of patterns, using on the one 
extreme very fine wire to weave a close mesh suitable, for 
example, for filtering, and on the other extreme heavy open 
mesh as used in machine and belt guards. The looms take from 
two to eight hours to *‘set-up’’, depending on the pattern in- 
volved. The pattern is varied by adjustment of gears at the side 
of the machine which regulate the relationship between the 
lateral progression of the weave and the transverse actions of the 
shuttle. 

From this section of the works the party moved to the light 
sheet metal shop, where some excellent work was demonstrated 
in the form of office furniture such as desks (pedestal typ2), 
waste-paper baskets, filing cabinets, etc. In this self-contained 
department the material is guillotined to shap2, cropp2d where 
necessary, and formed in brake presses and some specially set 
up repetition machines. Parts are spot-welded together, paint 
dipped and air dried on a moving belt, followed by final assembly 
and despatch. 

The party next moved to the heavier side of the Company’s 
activities—for which the firm is well-known in the petroleum 
industry—namely pressure vessels. The shops and equipment 
in this part of the works are naturally extremely large. 

Columns are manufactured in various materials to suit a 
variety of applications in the chemical, petroleum, and associated 
industries. Of particular interest was the use of stainless-steel- 
clad mild steel plate. The mild steel is coated with stainless 
steel during the rolling process and the finished material is 
particularly useful in corrosive service conditions where high 
pressure is involved; strength, together with corrosive resistance, 
being attained at lower cost. 

The heavy plates for the column walls are prepared for welding 
in the flat condition, and rolled to shape on enormous vertical 
rolls. These are then welded together by fuse-arc machines and, 
where necessary, hand process. 

The domes or caps are hot spun in the spinning shop where 
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two large furnaces heat the flat disks to 
a suitable temperature. The spinning 
machine clamps a disk between two 
shaped pressure plates and this is centra- 
lized by guides and rotated. Nozzles play 
gas jets on to the revolving plate to delay 
the temperature drop. Pressure is 
applied by a backing and form tool, 
both remotely operated from a control 
desk. At present, spinning up to 14 ft 
diameter can be produced. 

The X-ray department is most ade- 
quately equipped and, where specified, 
X-rays and or gamma rays are taken of 
welds, any defects being chipped out 
and re-welded. Elaborate precautions 
are taken to safeguard employees’ health 
against radioactivity. 

Stress relieving is carried out in an 
enormous gas-fired furnace from which 
the roof and doors can be completely 
removed. The furnace can also be 
sectioned off for smaller jobs. 

In other parts of the works, there 
are wide varieties of plant and products, 
including a large lathe capable of swinging 14 ft diameter and 
having a 40 ft bed, and household hot and cold water tanks and 
rainwater downtakes which are treated against corrosion in 
galvanizing tanks. 
~ The visit concluded with some excellent refreshments. after 
which Mr Moore, the secretary, cordially thanked Messrs 
Ferguson, Lloyd, and Hughes for the thoroughly enjoyable 
and most enlightening visit. In reply, Mr Ferguson extended a 
warm invitation for further parties to visit the Company's 
works, welcoming also individual visitors who might perhaps 
be particularly interested in specific activities. 


Trinidad Branch Dinner 

The 16th annual dinner of the Trinidad Branch was held at 
the Country Club on I May, with His Excellency, The Governor. 
Sir Hubert Rance. as principal guest, and the Chairman of the 
Trinidad Branch, Dr A. L. Down, in the Chair. Other guests 
included the Ven F. R. Banks, Archdeacon of Trinidad, the Hon 
the Colonial Secretary, the Minister of Labour, Industry, and 
Commerce, and other Government ministers, and senior repre- 
sentatives of all the Government departments, academic institu- 
tions, scientific bodies, and the commercial community. Among 
the members of the Institute present were the general managers 
of most of the oil companies, including L. A. Bushe, J. B. Chris- 
tian, W. J. C. Cooke, and P. E. T. O°Connor—the last two being 
founder members of the Branch. Present also were this year’s 
Secretary, E. G. Everett, members of the Committee, and 
members and their guests totalling approximately 120 in all. 
The police band was in attendance under the command of Major 
Dennison, and played selections during the reception and dinner. 


**The Institute’’ 

His Excellency, the Governor, in proposing the toast of the 
Institute, said that he always felt rather diffident when speaking 
to a gathering which included so many technologists. However, 
he took heart when he remembered that experts were not experts 
in everything, and a well-known scientist in the U.S.A. had 
recently drawn attention to the fact that many fundamental 
questions were still unanswered. 

The Governor went on to say that there was no doubt that the 
economy of Trinidad was based on the oil industry. He hoped 
that the technologists would go on producing more oil and more 
derivatives therefrom so that the oil industry would continue 
to thrive and grow, and hence also the prosperity of Trinidad. 
Now, a very problematical form of marine drilling was about to 


Guests at the annual dinner held recently by the Trinidad Branch of the Institute. 


be embarked upon which he realized needed the Government's 
help and which the Government was prepared to give because 
they appreciated that Trinidad’s life blood depended on oil. 


The Chairman’s Reply 

The Chairman, Dr A. L. Down, in replying to His Excellency 
referred to the history of the Institute of Petroleum and of the 
Trinidad Branch. It was some 14 years after the foundation of 
the Institution, he said, that a Branch was founded in Trinidad 
under that well-known and much respected figure in Trinidad 
and Tobago, Sir Thomas Holland. In that year the Branch had 
29 members, today it had over 120. 

The Chairman went on to say that he wished to place on 
record the very successful year that the Branch had had: success- 
ful as measured by the variety and scope of the technical papers 
presented, the attendance at meetings, and the overall member- 
ship of the Branch. That success was, he said, in no small measure 
the result of the energy and inspiration of the last Chairman, A. 
S. Curlet, ably supported by a hard-working secretary, H. C. 
Costelloe; and backed by the members of the committee. 

Dr Down then reviewed the achievements of the petroleum 
industry in Trinidad and said that the production of crude oil 
in 1952, including natural gasoline, had exceeded 21,400,000 
barrels. The importation of crude oil from neighbouring 
Venezuela and Colombia had continued and the total crude oil 
refined had exceeded 36,000,000 barrels. The value of the pro- 
ducts exported was over $175,000,000. In Trinidad the expendi- 
ture of the oil industry amounted to $77-6 million, of which 
$51-1 million represented wages, purchases, and miscellaneous 
local disbursements, whilst $26-5 million was accounted for by 
payments to the Government. 

In 1953, said Dr Down, there were two major and important 
developments in the petroleum industry as a whole, namely, 
the furtherance of preparations for marine drilling in the Gulf 
of Persia, of which much more should be heard in the not too 
far distant future, and secondly, the formation of a company to 
manufacture petroleum chemicals under the Pioneer Aid to 
Industries Ordinance. 

This chemical company, said Dr Down, had started in the 
past twelve months to export chemicals to the U.K. in a small 
way, in tonnages which, compared with figures for petroleum, 
were insignificant. He then referred to the present status and 
amazing growth of the petrochemical industry in the U.S.A., 
and expressed the hope that by bold decision on the part of 
management, the knowledge of their technicians, and the skill 
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o! their artisans, a petrochemical industry would develop in 
Trinidad in a similar way. 

Dr Down then went on to discuss petrochemicals, how they 
were made, what they were used for, and what special conditions 
had to exist for their production. To illustrate the type of 
chemical currently being manufactured from petroleum he 
enumerated five of the major fields in which petrochemicals 
were used and commented on each. Dr Down spoke first of 
synthetic rubber and then dealt with petrochemicals used in 
agriculture and in the manufacture of plastics, synthetic fibres, 
and soapless detergents. He went on to say that there was an 
enormous field of petrochemicals today all based on petroleum 
or natural gas as they existed in Trinidad. Whilst they had the 
raw material, however, he stressed that they had no special 
advantages in Trinidad. In the great majority of cases the 
starting points for those chemical syntheses were the simple 
hydrocarbons that could be made from any natural gases or 
crude oils, and so Trinidad had to compete on an economic 
basis with the other petroleum—and hence petrochemical— 
producing countries of the world. It was interesting, he said, 
to note the fields in which the chemicals at present being produced 
by the newly-formed Trinidad Leaseholds (Chemicals) Ltd. 
fitted into the outline he had presented. That Company was 
producing propylene-tetramer, a major component in synthetic 
detergents, and diisobutylene, an intermediary in the manufac- 
ture of plastics. It was also producing sulphur and hence making 
a small but valuable contribution to the sterling sources of that 
all-important raw material for the manufacture of sulphuric acid. 
Finally, the Company was extracting naphthenic acids, the metal- 
lic soaps of which were used as paint dryers and emulsifying agents. 

Dr Down then drew attention to the fact that although the 
starting materials of the majority of those petrochemicals were 
chemically of a simple nature, the processes for their manufacture 
were far from simple, and by comparison with the majority of 
petroleum refining plants, which themselves were not exactly 
straightforward, were very complicated. Furthermore, a group 
of processes had to be built as an economic unit, as it was neces- 
sary first to make a number of starting materials and then to 
convert to marketable products all chemicals produced in the 
reactions, which invariably produced by-products. Admittedly, 
the petrochemicals produced were much more valuable than the 
regular petroleum products, but as such they needed more 
careful process control, greatly increased specification testing, 
and special shipping arrangements. 

Another difficulty was the impossibility of setting up small 
petrochemical plants to launch into these wider fields because 
the minimum size that was economic still involved a very 
expensive capital outlay. This was caused by the high cost of 
corrosion-resistant materials, which were frequently necessary, 
and also by the complicated nature of the processing. One could 
not build a very large oil refining unit today for two million dol- 
lars, but when it came to petrochemicals, this figure was probably 
at least ten times too small. With investments of this order, capital 
would only be forthcoming if Trinidad continued to have a stable 
and far-sighted Government, such as it at present enjoyed under 
the guidance of His Excellency and his current Ministers. Dr 
Down also referred to the need for highly-trained technicians with 
the necessary background and experience, and said that the 
skill and good workmanship of their artisans must continue to in- 
crease if such plants were to be successfully operated in Trinidad. 

Dr Down closed by saying that he looked forward to the 
growth in Trinidad of a prosperous petrochemical industry 
which would be a credit to their combined efforts and of great 
benefit to the community as a whole. 

J. D. Hall, assistant general manager of U.B.O.T. Ltd. then 
proposed the toast **Our Guests’’, and this was replied to by 
W. G. Grant, president of the Trinidad Chamber of Commerce. 


Trinidad Branch Meeting 
The 136th General Meeting of the Branch was held at the 
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Apex Club on 2 July, 1954, with the Branch chairman, Dr A. 
L. Down, presiding. 

H. C. Devenish presented a paper on “*Stuck Pipe and Some 
Aspects of its Recovery’’, to a large number of members and 
guests. He discussed conditions which can exist in open hole and 
lead to or cause the sticking of pipe and said that the conditions 
most frequently encountered were swelling of shales, settling of 
solids from drilling fluid, washouts, and key seats; the last- 
named being more or less confined to deviated or directional 
drilling. At the present time an extensive programme of direc- 
tional drilling to sub-sea targets from shore locations was being 
carried out. Inclinations of 50° and higher were becoming com- 
mon and the risk of sticking pipe in unstable formation had 
increased proportionately. 

Mr Devenish said that it was of the utmost importance that 
the drilling operators should not only appreciate the hazards 
involved but should also have pre-formulated remedial pro- 
grammes ready to be put into use. There was risk of damage to 
expensive strings of drill pipe as a result of excessive pulling in 
attempts to free pipe when first stuck. 

The use of a magnetic strain gauge to determine the lowest 
free point and the selection of a tool to recover the free pipe 
prior to fishing or side tracking were discussed by Mr Devenish, 
who classified tools for this purpose as mechanical cutters, 
explosive charges to blow the pipe in two, and explosive charges 
to cut the pipe in two. 

Mr Devenish said that the use of mechanical cutters in open 
hole was limited, while the disadvantages of a jagged top to a 
fish, resulting from a charge designed to blow the pipe in two, 
were obvious. As a result, general use was being made either of 
explosive charges which, with a combination of reverse torque 
and percussion at a coupling, enabled the free portion to be 
backed off, or the shaped charge or jet cutter which cut the 
pipe reasonably cleanly. 

The speaker then went on to deal with the effectiveness of 
detonators and charges under high hydrostatic pressures. 

Sections of recovered pipe showing the effect of various types 
of cutting and parting tools were displayed. 

The paper was followed by a lively and interesting discussion 
and the meeting closed with a vote of thanks to the speaker by 
L. A. Bushe. 

At an informal gathering after the meeting the chairman 
referred to the impending departure from Trinidad of L. A. 
Bushe, retired general manager of Apex (Trinidad) Oilfields Ltd. 
The chairman said that Mr Bushe had been a member of the 
Trinidad Branch since 1930 and had held the office of Branch chair- 
man three times. He paid tribute to Mr Bushe’s active interest 
and participation in Branch activities, and in proposing his health 
expressed the wishes of members for his health and happiness. 

Mr Bushe replied suitably and said that he would continue to 
follow the fortunes of the Trinidad Branch with keen interest. 


* * * 


THE VOICE OF THE PAST 


The Crystal Ball (Clouded) 

It is reported that at Grosney a remarkable crude oil has been 
discussed having a specific gravity of 0-825. . . The quality of 
this is quite equal to refined oil. 

It is reported that by putting down a boring, large quantities 
will be obtained. (Report in the Petroleum Review 1899.) 


The Dark Ages 

The Royal Dutch Company.—The end of 1899 was marked in 
the petroleum industry of Dutch India by two facts, namely, the 
continued fall of the production of the Royal Dutch Company 
and the development of borings and production in new localities. 
These facts were intensified in the beginning of 1900. The affairs 
of this company are in an unsatisfactory state. The principal 
and, perhaps, the only cause of this is the lack of oil. Report in 
the Petroleum Review, 1900 (now Petroleum Times). 
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Trade Literature Etc. 


The Hunting Fleet 

An interesting booklet illustrating and detailing the ships 
of the firm of Hunting & Son Ltd. has recently been published 
by that firm in collaboration with the World Ship Society. Of 
a total of 56 vessels which are shown as being or having been 
managed for Hunting interests, 38 are tankers, and in addition 
the organization has been responsible for the management of 18 
tankers on behalf of the British Government. 

It is noted that the first Hunting tanker, the Daffield, was 
launched on 9 December 1893, while the latest addition to the 
fleet is the Huntfield, launched on 21 December 1953. 


*“Oilwell’’ Catalogue 
A 1954-5 catalogue of machinery and equipment for oil well 
drilling, production, and pipelines has been published by the 
Oil Well Supply Company, of Dallas, Texas. 


New Catalogues 

Catalogues giving details of a new range of microscopes and 
the Swift Automatic Point Counter have been published by 
James Swift and Son Ltd. of 113-115a Camberwell Road, 
London, S.E.5. 

The ** Point Counter™’, which can be attached to the stage of 
any conventional microscope, was originally designed for the 
analysis of petrological sections, but can be used for the analysis 
of any mixture, transparent or Opaque, whose constituents can 
be recognized under the microscope. 


Dead Weight Indicator 

A dead weight indicator for use on portable oil derrick rigs 
has been produced by the B. & A. Engineering Company Lid., 
50 Pall Mall, London, $.W.1. 

This instrument measures the total load in a 4- to 2-inch- 
diameter four part rope system by a deflection in the rope 
imposed by accurately placed rollers. 

Although primarily intended for drilling rigs, the indicator 
can also be adapted for use with other equipment or plant 
where it is necessary to measure the force in ropes. 


Automatic Flow Controller 

A self-acting device for the regulation of fluid flow to a 
predetermined steady volume, is now being manufactured by 
Ultrasonics Ltd., of Otley, Yorkshire. : 

Highly specialized personnel are not required to adjust or 
maintain the controller and it is said to maintain liquid flow 
at constant value to within plus or minus one per cent despite 
variations in supply and delivery pressure. It can also be used 
effectively for controlling the flow of gases. 


Diesel Engine Lubricants 

The lubrication of diesel engines is the latest subject to be 
dealt with in the series of technical booklets issued by the 
Vacuum Oil Co. Ltd. Booklet No. 9 contains 84 pages of text 
with coloured diagrams and cross-sectional drawings to assist 
the operator of the larger industrial-type diesel engine. 

The fundamentals of diesel engine operation are described by 
way of introduction, and cylinder, bearing, and auxiliary lubri- 
cation are then discussed in turn. There are also sections on oil 
storage and filtration, diesel fuel oil and engine operating 
criteria, and methods of selecting the most suitable types of oils 


New Philips Journal 
A new monthly journal, ** Philips Serving Science and In- 
dustry", has been introduced by the Industrial Products Division 
of Philips Electrical Ltd. The journal contains articles on 
industrial equipment and processes covering a wide field, with 
emphasis on applied industrial electronics. 
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Copies are free of charge and applications can be accepted 
for inclusion on the mailing list. These should be addressed to 
the Publication Department, Philips Electrical Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2, on official note- 
paper and stating the position of the applicant. 


Braithwaite & Co. Engineers Ltd. 

Some 200 photographs gathered together in one large volume 
illustrate the impressive achievements of the firm of Braithwaite 
& Co. Engineers Ltd., both in the U.K. and overseas. This world- 
wide organization now engages in general civil engineering 
work, the fabrication and erection of steel bridgework, and 
structural steelwork of all kinds. 

Bridges, piers, pipelines, power stations, and steel-framed and 
welded structures throughout the world are included in the 
illustrations. 


Extension of Scottish Works 
Extensions are to be carried out to the Kelvinside works of the 
electrical engineering firm of M. and C. Switchgear Ltd., Glas- 
gow. These will give room for an enlarged machine shop and 
light fabrication departme nt, as well as increased area for the 
assembly department. 


AIOC <Autofining Process 
Autofining, the desulphurization process develop:d by the 
Anglo-Iranian Oil Company, is described in a booklet issued 
recently by the M. W. Kellogg Company, a licensor for the 
process. The new publication is Kellogram No. 2, 1954. 


* 
CRUDE OIL PRODUCTIONS 
1954 
May 
Brl 
Kern Oil Co. Ltd.: 
California 111,191 
Trinidad 86,090 
June Jan.-June 
Tons Tons 
Basrah Petroleum Co. Ltd.—Zubair 358,304 2,044,538 
Iraq Petroleum Co. Ltd. -Kirkuk 2,008,441 11,544,533 
Mosul Petroleum Co. Ltd.—Ain Zalah 
and Butmah 106,797 644,895 
Qatar Petroleum Co. Ltd. 383,996 2,265,230 
Kuwait Oil Co. Ltd. 3,698,028 21,954,151 
Brl 
Kern Oil Co. Ltd.: 
California . 105,685 
Trinidad 81,348 
* * * 


FOOT SAFETY CAMPAIGN 

Twenty-five per cent of all industrial accidents cause injury— 
sometimes necessitating amputation—to the feet and toes. In 
addition, a great many serious industrial accidents are directly 
attributable to the wearing of unsuitable footwear at work. 

In a drive to urge workers to protect their feet at work special 
posters and workers’ leaflets have been prepared by the Industrial 
Safety Division of the Royal Society for the Prevention of Acci- 
dents for issue during National Industrial Foot Safety Week, 
25 to 30 October this year. 

The campaign lays particular emphasis on the need for the 
right kind of footwear for the particular job, whether it be rubber 
boots, steel toe-capped footwear, or ordinary strong walking 
shoes. Further details about the campaign can be obtained from 
the Society at 38 Millbank, London, S.W.1. 
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Anglo-Iranian’s Post-War Refinery Expansion 
in the U.K. 


Specially contributed 


The reasons for the tremendous growth of refining capacity 
in the U.K. since the war are well known to the petroleum 
industry. Sufficient to say that in the space of about seven years 
refining capacity in Britain has been increased from 2,400,000 
tons to nearly 29,000,000 tons, making the U.K. the third largest 
oil refining country in the world (excluding the Soviet Union). 

A major contribution to this expansion “has been made by the 
Anglo-Iranian Oil Company, whose four refineries in Great 
Britain can between them refine nearly 11,000,000 tons of crude 


Grangemouth refinery— 


view of the catalytic cracking unit. 


oila year. Capacity before and just after the war was only 900,000 
tons. The total cost of this expansion has been nearly 
£90,000,000. 

At the end of the second world war, Anglo-[ranian’s existing 
refineries in the U.K. were at Llandarcy, South Wales, and 
Grangemouth and Pumpherston, Scotland. Llandarcy and 
Grangemouth had capacities of 360,000 tons a year each, and 
Pumpherston, which operates on Scottish shale oil and the small 
quantities of oil produced at the Company’s Nottinghamshire 
oilfields, about 180,000 tons a year. 

A study of the pattern of demand in the U.K. showed that 
Llandarcy and Grangemouth were economically well situated 
for supplying markets in the Midlands, North of England, Scot- 
land, and Northern Ireland. The first step in the change-over 
to refining at home instead of importing refined products was 
obviously to increase the capacities of these refineries until they 
could meet market requirements in their own areas. It was 
equally obvious, however, that a serious lack of refining capacity 
existed in Southern England to serve the markets of Greater 
London. Accordingly, while work went ahead on_ projects 
to expand Llandarcy and Grangemouth, various sites were 
inspected in South-East England on which a completely new 
refinery could be built and thus form the triangle of Anglo- 
lranian’s refining operations in the U.K. 

Although Pumpherston had no place in this refinery expansion 
it is worthy of mention as it has become the centre of the 
Company's production of detergents. Manufacture of detergents 
Started in 1948 after the necessary plant had been installed and 
two brands are produced—Byprox, which is sold for home con- 
sumption in Scotland, and Comprox, which is widely used in 
industry throughout the U.K. 

It was decided that the capacity of Llandarcy should be raised 
0 2,500,000 tons and that of Grangemouth to 1,800,000 tons. 


Llandarcy achieved this capacity in September, 1949, with the 
commissioning of a new distillation unit. Work started on the 
Grangemouth project in the same year and, here again, the 
commissioning of a new distillation unit in 1952 brought the 
refinery’s capacity up to 1,800,000 tons a year. 

Other factors were at work, however, and in 1951 the dispute 
in Persia led to the closing down of Abadan refinery, the refinery 
with the world’s biggest capacity of 25,000,000 tons a year. 
This immediately gave a boost to the expansion scheme, and 
Llandarcy’s target was raised to 4,000,000 tons a year. Mean- 
while, a site had by this time been found for a refinery in Southern 
England on the Isle of Grain, Kent, and work had started in 
1950. This new refinery was to have had a capacity of 2,000,000 
tons, but with the closing of Abadan this figure was increased to 
4,000,000 tons. 


Early Development of AIOC Refineries 

Before describing the expansion schemes in more detail it 
might be worth while to consider briefly the histories of Llandarcy 
and Grangemouth. 
Llandarcy refinery, opened in 1922, is the oldest major refinery 
in Britain. It is built on a hill seven miles from Swansea. During 
the first few years of its operation the refinery dealt partly with 
crude oil and partly with semi-refined oil shipped from Persia 
for re-distillation into white products. Later, to cater for the 
rapidly increasing demand for motor spirit, cracking plants were 
installed to produce more and better quality motor spirit. 
Before the second world war a great deal of modernization 
had taken place, and the crude throughput was about 360,000 
tons a year. During the war, when Eastern crude oil supplies 
were cut off with the closing of the Mediterranean, the refinery 


Llandarcy refinery—from left to right: a propane de-asphalting 
unit, a vacuum distillation unit, a gas stabilizer unit, and a catalytic 
cracking plant. 


handled only a small amount of American residual oil, which 
was used for the production of lubricating oils. 

Grangemouth refinery was opened in 1924. As in the case of 
Llandarcy, two cracking units were installed in 1930 to produce 
an improved grade of motor spirit. A solvent extraction unit 
was also added to manufacture a premium-grade lamp oil and 
vaporizing oil. 
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During the second world war, Grangemouth had to shut down 
because of the shortage of crude oil, and it did not recommence 
operations until 1946. 

Once the decision had been taken to expand these two 
refineries, the chief obstacle was shortage of materials. At 


first, capacities could be increased only by the adaptation of 


existing units for other duties. At Grangemouth, for instance, 
the two cracking units were used for crude oil distillation, raising 
the refinery’s capacity from 360,000 tons to 600,000 tons. 


Expansion at Llandarcy 

Work at Llandarcy concentrated on the first stage of the 
expansion programme; the installation of the 2,000, 000-tons-a- 
year crude distillation unit. When this unit was commissioned 
in 1949, it had the distinction of being the first major piece of 
new refinery equipment brought into use in the U.K. since the 
war. 

In 1951, when Abadan closed, every effort was made to aug- 
ment Llandarcy’s throughput. By various devices, including the 
conversion of two thermal crackers into crude oil topping units, 
capacity was raised to more than 4,000,000 tons a year. 

When this was achieved work began again on the second 
stage of the expansion scheme, which included the installation 
of a vacuum unit, a new lubricating oil plant, and a catalytic 
cracker. This cat cracker, with a capacity of 500,000 tons a year, 
is identical to two others installed at Kent and Grange ego 
All three were brought into operation to provide for the in- 
creased demand for high-grade motor spirit when saldlani 
petrol returned to the market in 1953. 

The Llandarcy lubricating oil plant was completed in 1953 
and includes propane de- -asphalting, furfural extraction, M.E.K. 


dewaxing, and recrystallization and high temperature clay 
treatment units. 


Among the other treatment units installed in the refinery 
are an SO, extraction plant, an autofiner, and a number of 
washeries. 

While the emphasis was naturally on the installation of refinery 
plant, Llandarcy’s expansion also included the replacement of 
the five original timber jetties at Queen’s Dock, Swansea, which 
had been severely damaged by Teredo mollusc, with new 
reinforced concrete jetties of modern design. Many miles of 
additional pipeline had also to be laid, and new pumps and tanks 
installed. 

Llandarcy is now one of the most versatile refineries in Europe, 
producing more than thirty different products every day. The 
cost of increasing its capacity from 360,000 tons to 4,000,000 
tons has been £25,000,000. 


Expansion at Grangemouth 

Work on the Grangemouth expansion project started in 1949, 
and the whole of that year was spent in making foundations, 
laying underground drainage and pipelines, building the road 
layout, and moving certain sections of the old refinery to new 
positions to make way for the new and more convenient layout. 
A throughput of 1,800,000 tons was achieved in 1952, primarily 
owing to the installation of a new distillation unit. Since then, 
this figure has been further stepped-up to 2,700,000 tons by 
means of plant adjustment. As already mentioned, a cat cracker 
was also installed together with treatment units, comprising 
copper chloride and solutizer plant. 

The expansion programme was completed this year with the 
commissioning of a 62,000-tons-a-year catalytic polymerization 
unit, a Girbotol plant, and a sulphur production unit. The poly- 
merization unit will increase the refinery’s production of high- 
grade motor spirit, while the H.S extracted from the polymerizer 
feedstock by the Girbotol unit will be converted into raw sulphur 
by the sulphur production unit. 

Grangemouth’s expansion, however, brought its problems, 
because tankers over 12,000 dwt could not be accommodated 
in the oil port. It was therefore decided to establish unloading 
facilities elsewhere and pipe the crude oil overland to Grange- 
mouth. The site chosen was on the west coast, at Finnart on 
Loch Long, where there was suitably deep water close inshore 
for **monster’’ tankers to unload. A buried pipeline, 57 miles 
long, was laid from Finnart to Grangemouth, capable of carrying 
2,500,000 tons of crude oil a year. Work was started in May 
1950, and the pipeline came into operation in April the following 
year. With the additional increase in refinery throughput. this 
pipeline capacity was augmented in 1953 by the installation of 
booster pumps. 

Grangemouth refinery also provides feedstock for the manu- 
facture of chemicals from petroleum. In 1947, Anglo-Iranian, 
in partnership with The Distillers Company, formed British 
Petroleum Chemicals Ltd., and a factory was built next to the 
refinery. Naphtha feedstock is supplied by pipeline from the 
refinery, and the factory is producing two alcohols, ethanol _ 
isopropanol. Another ‘plant, that of Forth Chemicals Ltd., 
which British Petroleum Chemicals and Monsanto Chemicals 
are partners, has been built near the first for the manufacture 
of monomeric styrene. 


Kent Refinery 
Before the Isle of Grain, Kent, was chosen as a site for Anglo- 
Iranian’s refinery in South-East England, various areas had been 
inspected. 


The major requirements were that it should be 


Kent oil refinery —view 
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looking East along one of the main pipe-tracks. 
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Kent oil refinery—view of the power house with two distillation units on right. 


reasonably near London, on a large area of undeveloped land 
which was not suitable for agriculture, and in such a position 
that deep-sea tankers could berth close inshore to load and 
unload. The Isle of Grain, an area of low-lying marshland at 
the meeting point of the Thames and Medway estuaries, supplied 
these requirements. 

Construction of Kent refinery was divided into three stages. 
The first stage was completed in February 1953, with the com- 
missioning of the 4,000,000-tons-a-year distillation unit, the 
biggest in Europe. At the same time various auxiliary units for 
sweetening and blending the chief products were brought into 
operation. 

The second stage was commissioned towards the end of last 


Petroleum In 


Duty on Oils for Weed-kKilling 

The Chancellor of the Exchequer was asked on 20 July whether 
he would consider the removal of the duty on light petroleum 
oils used for weed-killing purposes. Mr R. A. Butler replied 
that with a very few exceptions of a special nature, the duty on 
light hydrocarbon oils was charged regardless of the use to which 
the oils were put. He was not prepared to extend the list of 
exceptions. 


FIDO 

Answering a question on 30 July about the installation of 
FIDO at London Airport, Mr Profumo said that before any 
further action was taken at London Airport experiments would 
be carried out at a R.A.F. service aerodrome. This decision had 
been taken because of the comparative lack of success in the 
U.S.A. with the only existing full-scale FIDO installation. 
American experience had shown that further experiments 
should be carried out with a short length of burner lines in order 
to arrive at the best possible layout and to obtain accurate 
information on running and maintenance costs. 
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year. 


This comprised the cat 
cracker, a vacuum unit which 


provides its feedstock, an 
SO, extraction plant for the 
production of premium-grade 
kerosine, and copper chloride 
and solutizer treatment units. 

The third stage, consisting 
mainly of a series of lubricating 
oil plants and a second vacuum 
unit to provide feedstock, was 
commissioned this year. The 
four main lubricating oil 
units—propane de-asphalting, 
furfural extraction, M.E.K. 
dewaxing, and clay contacting 
units—are similar to those 
installed at Llandarcy but of 
greater capacity. A plant has 
also been commissioned for 
the blending and packaging 
of lubricating oil products. 

Five deep-water jetties have 
been constructed at the refin- 
ery’s oil port, four of which are 
capable of berthing 32,000-ton 
tankers, and the other for loading tankers of up to 16,000 tons. 
A sixth jetty has been constructed for dealing with shipments of 
lubricating oil products. 

As an addition to the original expansion schemes, platformer 
units are being built at both Kent and Llandarcy, and are 
expected to be in operation early in 1955. 

This, briefly, is the story of the part which the Anglo-Iranian Oil 
Company has played in the creation of oil refining as a major new 
industry in Great Britain. The years of intensive expansion are 
drawing to a close—the original schemes are finished. Britain’s 
refineries can now supply all the U.K.’s major oil requirements 
without relying on costly imports of refined products. This is no 
mean achievement, and one of which the oil industry can be proud. 


* 


Parliament 


It was desirable, said Mr Profumo, that these experiments 
should be carried out at an aerodrome where they would not 
interfere with major civil operations. When accurate figures 
had been obtained of the cost of clearing various degrees of 
fog, civil operators would be able to make a realistic assessment 
of the economic value of a FIDO installation at London Airport. 


Oil Pollution Committee 

The Minister of Transport and Civil Aviation has announced 
the formation of a committee whose terms of reference are 
‘*to keep the problem of pollution of the sea by oil under review 
and to make recommendations’*. The formation of national 
committees for this purpose was advocated by the International 
Conference on Pollution of the Sea by Oil earlier this year. 

Chairman of the new committee will be P. Faulkner, C.B., of 
the Ministry of Transport and Civil Aviation. Among the 
members are E. LeQ. Herbert, B.Sc., F.R.I-C., M.1.Chem.E., 
F.Inst.Pet. and G. Noble, O.B.E., J.P., B.Sc., A.M.I.C.E., 
M.Inst.Pet., representing the oil companies; and Dr F. B. Thole, 
F.R.LC., F.Inst.Pet., of the Ministry of Fuel and Power. 
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Scientific Researches of Mellon Institute 


The latest Annual Report* to be published by the Mellon 
Institute reviews the work of the many research departments 
and fellowships of the Institute during the year 1953-4. 

Included in the year’s work were many important investiga- 
tions concerning petroleum and natural gas. An active pro- 
gramme of sample study and engine work was, for example, 
carried out in connexion with the formation mechanism and 
composition of engine deposits. Work was also undertaken on 
smoke and burner deposit formation in domestic oil burners and 
jet combustors, and a study of the kinetics of lubricating oil 
oxidation was found to be leading to new concepts of the part 
played in this process by additive materials. 


Researches on Catalysis 

Researches on catalysis covered the cracking and synthesis 
of hydrocarbons, and thin film studies. Mechanism studies on 
the catalytic cracking of hydrocarbons over hydrated silica- 
alumina catalysts produced information on the amount of water 
present in such catalyst complexes up to and beyond the tempera- 
ture range significant for cracking, and on the influence of this 
water on the activity of the catalyst for hydrogen-deuterium 
exchange and polymerization of olefins. 

In the field of synthesis research, the study of hydrocarbon 
synthesis over iron-group catalysts was being ‘completed during 
1953 and the results evaluated for publication. 

The interrelation of the electronic characteristics of solids 
and their activity as catalysts was also considered, and this 
project included an examination of the activity of thin metal 
films prepared in various ways for diagnostic reactions such as 
the ortho-para hydrogen conversion. 


Geochemical Researches 

Geochemical researches included investigations regarding 
sulphur, asphalt, and wax. The aim of the Institute’s sulphur 
programme was to separate, fractionate, identify, and study the 
properties of sulphur compounds in certain high-sulphur crudes. 
Special attention was given to the development of analytical 
techniques for the detection and quantitative estimation of 
petroleum-type sulphur compounds, and work was completed 
during the year on the qualitative recognition of some fifteen 
sulphur compounds of the types to be expected in petroleum. 
Ten new analytical tests were devised and others have been 
improved. 

A new theoretical method was also developed for predicting 
the kinetic behaviour of fixed-bed chromatographic processes 
without the use of experimentally-evaluated rate constants. 

The constitution of the heavy asphaltic components of natural 
bitumen was the subject of a special project, and in the field of 
petroleum wax research, new data were prepared on the solubility 
of various common gases in crystalline and microcrystalline 
waxes. A new semi-empirical theory was put forward which 
relates the solubility of a gas to the critical constants of the 
solvent as well as those of the gas. Work continued also on the 
composition of petroleum waxes and the relationship between 
composition and physical and engineering properties for these 
materials. 

The chemical composition of petroleum waxes and petroleums 
was also studied during the year by the Institute’s Multiple 
Fellowship on Petrolatum. A number of representative materials 
were fractionated and various indirect methods were devised 
for correlating chemical structure with the physical properties 
of petroleum fractions. It was found necessary, however, to 
work out more specific analytical procedures for this purpose. 
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Fluid Flow Measurement 
Investigations into the possible industrial use of an electro- 
magnetic fluid flowmeter previously used as a research instrument 
showed that it did not sufficiently fill all needs and the study of a 
new measurement technique was therefore begun. — Early 
analyses have shown that a successful instrument should result. 


Natural Gas 
The odorizing of natural gas was the subject of special research 
during the year and so also were problems connected with the 
underground storage of large volumes of natural gas. 
The use of plastic pipe in a low-pressure distribution system 
was also investigated. 


Styrene 

Yet another aspect of the year’s work was research into the 
possible utilization of ethylbenzene present in aromatic petroleum- 
naphtha fractions for the manufacture of styrene. Methods 
were developed which make it possible to separate those fractions 
and to utilize a considerable portion of the contained ethyl- 
benzene. 

* * * 


SUNBURY RESEARCH STATION 
A new illustrated booklet, **Research at Sunbury’’, produced 
by the Anglo-Iranian Oil Company Ltd., describes the activities 
of the Company's main research station at Sunbury-on-Thames. 
The station is divided into seven technical sections dealing with 
physical research, chemical research, development, products 
analysis, engine research, the quality of products, and technical 
information. The booklet contains a descriptive résumé of the 
work of each of these sections. 
Copies are obtainable from the General Department, 
Iranian Oil Co. Ltd. 


Anglo- 
. Britannic House, Finsbury Circus, London, 


* 
PERSIAN SETTLEMENT 

The following statement was published by the Anglo-Iranian 
Oil Company, Ltd. on 5 August: 

Agreement has been reached in Tehran with the Iranian 
Government on the settlement of the claims of the Anglo- 
Iranian Oil Company, Limited, for compensation from Iran. 
Commencing on Ist January, 1957, the Iranian Government will 
pay to the Company a sum of £25 millions in ten equal annual 
instalments. 

There is also agreement in principle between the Iranian 
Government and the representatives of a Consortium of eight 
Oil Companies over arrangements which will restore the flow of 
Iranian oil to world markets. The Consortium will have the use 
of the installations in South Iran originally provided by the 
Company. The compensation agreement is an integral part of a 
general settlement of the Iranian oil problem under which the 
Anglo- Iranian Oil Company will have a 40 per cent interest in 
the Consortium and will receive payments from the other mem- 
bers of the Consortium for the remaining 60 per cent interest. 
In view of this, the Company has not claimed compensation 
from Iran for loss of future profits. 

Formal agreements will be submitted as soon as possible to 
the Iranian Majlis for ratification and thereafter a full statement 
will be issued to the Company's stockholders. 

In accepting the offer of a net payment by the Iranian Govern- 
ment amounting to only £25 millions, which is in full and final 
settlement of all claims and counter-claims of the parties, the 
Company has had regard to its continuing interest in the oil 
operations in South Iran, to the payments to be made to it by 
other Consortium members, and also to its sincere desire that 
a solution of the oil dispute should be reached. 
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Personal Notes 


J. W. Martin, M.B.E., has been 
appointed divisional sales 
manager of the Western Division 
of Shell-Mex and B.P. Ltd. He 
will work from Bristol and will 
cover the whole of the West 
Country and South and West 
Wales. 

Mr Martin became London 
divisional sales manager for Shell 
in 1981 and has held a number of 
sales appointments with Shell 
throughout the country. 


D. O. Sara, who has retired 
from his position as district 
manager, Exeter, for the Esso 
Petroleum Company, was guest of 
honour at a luncheon party held 
recently in Bristol. On behalf of the Company’s Board of 
Directors, E. W. Hardiman, manager, South-Western division, 
presented Mr Sara with a gold watch to mark the completion of 
forty years’ service with the Company. 

To mark his retirement, Mr Sara also received a camera and 
a wallet containing Treasury notes from his colleagues in the 
Company. 


A. C. Durie, London divisional manager of Shell-Mex and 
B.P. Ltd., is to join the Shell Company of Australia Ltd. for a 
period of two years as director of the Local Board, in charge of 
marketing. Mr Durie first joined Shell-Mex and B.P. in 1933 
and after holding a number of managerial appointments became 

manager of the head office Retail Marketing Department in 
1951. He took over the managership of the London division 
early in 1953. 


G. E. V. Thompson, Midland divisional manager, is to succeed 
Mr Durie as London divisional manager. Mr Thompson joined 
the London divisional sales staff of Shell-Mex Ltd. in 1922. In 
1948 he was appointed manager of the Newcastle division of 
Shell-Mex and B.P. Ltd., and later became manager of the 
Birmingham division. He took over the managership of the 
newly formed Midland division in 1950. 


Photo by Shell-Mex and B.P 


Staff changes in Shell-Mex and B.P. (left to right): 
G. E. V. Thompson, and W. R. Bland. 


A. C. Durie, 


W. R. Bland, who has been sales manager for the Northern 
division of the Company since 1950, is to take the place of Mr 
Thompson as Midland divisional manager. Mr Bland joined 
the British Petroleum Company in 1922 and became manager of 
the Hull division in 1948. 


of Shell-Mex and 
Mr Fidler joined the 


E. E. Fidler, communications manager 
B.P. Ltd., has retired after 38 years service. 


British Petroleum Company in 1916, but it was in 1932 when he 
took charge of the mailing room of the head office of Shell-Mex 
and B.P. Ltd. that his communications career began. It was at 
Mr Fidler’s instigation that teleprinters were first installed by the 
Company which now has one of the largest teleprinter networks 
in Britain. 

During the second world war Mr Fidler was appointed 
communications manager of the Petroleum Board and he later 
travelled in Europe and the U.S.A. studying and discussing 
telecommunications techniques. The new telephone exchange 
and teleprinter room at Shell-Mex House is equipped with 
unique devices, and radio telephony connects the building with 
tankers around the coasts of Britain. Mr Fidler, with his ability 
to find the best apparatus and use it to best advantage, has been 
responsible for all these developments and is internationally 
well-known in the field of telecommunications. 


Photo by Shell-Mex and B.P. 
E. E. Fidler and F. A. Keeling. 


F. A. Keeling has been appointed to a new post as director, 
Finance, of Shell-Mex and B.P. Ltd. This post replaces Mr 
Keeling’s previous one of controller of accounts. 


J. H. Buscombe, of the Finance Administration, Shell Petro- 
leum Co. Ltd., is to join Shell-Mex and B.P. Ltd. as general 
manager, Finance and Accounts. 


* * * 


COUNCIL COMMENTARY 

Council met on 14 July and continued its discussion on the 
desirability of forming a second Group similar to that now 
known as the Economics and Operations Group. It was obvious 
that much thought had been given to the matter since the last 
meeting and, as the present Group hopes to embrace problems 
of transport, storage, and distribution, during the next session, 
it was ultimately decided that the existing group should continue 
to function for a year to see whether the interest already aroused 
might warrant an additional group being formed. 

Council also considered the desirability of publishing an 
Engine Test Manual which would combine in one volume all 
engine test methods for fuels together with the relevant informa- 
tion on engine erection, spare parts, and maintenance. Such a 
publication would of course follow the ASTM lead in this matter 
and would moreover bring about a reduction in the bulk of the 
current IP Standard Methods book which includes these methods. 
It was agreed in principle that such methods should be published 
separately. 

As regards the Fourth World Petroleum Congress to be held 
in Rome in 1955, the progress of arrangements to date was 
reviewed and the General Secretary gave an account of the 
tentative suggestions regarding travel and accommodation which 
he had discussed with the appropriate authorities. These all 
appeared to be very satisfactory and it is furthermore to be noted 
that as regards the papers to be presented at the Congress, thirty 
have been allocated to Great Britain. 


: 
ex 
189 


Notes of the Month 


Parliamentary and Scientific Committee 
Twenty-one members of the Parliamentary and Scientific 
Committee recently visited the Fawley Refinery of the Esso 
Petroleum Co. Ltd., where they lunched and toured the refinery. 
They were welcomed by George Noble, O.B.E., J.P., a director 
of Esso, and Dr F. Mayo, refinery manager. 
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Members of the Parliamentary and Scientific Committee who 

visited Fawley refinery. In the centre is G. Noble, a director of 

Esso Petroleum Company, on the right Miss Irene Ward, M.P., 
and on the left, F. Mayo, refinery manager at Fawley. 


BSI Display at Production Exhibition 

The influence of British Standards on productivity and the 
export trade was the theme of the B.S.I. stand at the production 
exhibition held recently at Olympia under the auspices of the 
Institution of Production Engineers. 

There are now 2400 current British Standards and from these, 
examples were chosen to illustrate the principles of the Institu- 
tion’s work. The display was grouped under five main headings: 
simplification, fundamental engineering standards, standards of: 
quality, application standards, and safety. 


*‘Iso-pentane’’ Plant at Stanlow 

The first U.K. plant for the production of **iso-pentane”” is 
now being built at Stanlow for the Shell Petroleum Company Ltd. 

*Iso-pentane’* produced in this plant will replace similar 
material which has previously been imported for blending into 
finished aviation gasoline in the U.K. 

The new unit is complementary to the **platformer’” which 
came into operation at Stanlow last year by which certain gaso- 
line fractions are converted into other valuable aviation blending 
components. is 


New Shell Depot at Workington 

A new water-fed depot built for Shell-Mex and B.P. Ltd. at 
Workington was opened on 9 July by Sir Robert Chance, 
Lord Lieutenant of the County of Cumberland. 

At a luncheon following the opening, the depot was described 
by the managing director of the Company, C. M. Vignoles, as 
“one of the milestones along the road of modernization which 
the Company is pursuing”. 

The new depot will undertake the work of two older and smaller 
depots at Carlisle and Cockermouth and serve a correspondingly 
wider area. Tankers from the Shell refineries at Stanlow and 
Heysham, and from the Anglo-Iranian refinery at Llandarcy, 
will bring the depot’s main supplies and will discharge their 
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cargoes at 250 to 300 tons an hour through eight-inch pipelines 
into storage tanks at the depot. 


Safe Driving Awards 
Forty-three drivers of the Esso Petroleum Company Ltd. were 
presented with safe driving awards at a dinner held in Wrexham 
on | July. The awards are made by the Royal Society for the 
Prevention of Accidents. 


Supercharged Gas Engines 

Two supercharged dual-fuel engines made in Britain are to be 
installed in a new electricity station at South River, Saskatchewan. 
For the first year they will run on diesel oil, but when a pipeline 
has been laid they will run on natural gas. 

The first of the engines is now being shipped by The Nationa! 
Gas and Oil Engine Company Ltd., the first British company to 
produce supercharged gas engines which can now develop the 
power of equivalent diesel engines. 

Each engine will be capable of developing 2000 b.h.p. at 327 
r.p.m. on either oil or gas fuel, and each will be coupled to a 
Brush 1275-kW alternator on the site. 


Bulk Bitumen Tanker 

A new tanker, s.t.s. Plagiola, which has been specially designed 
by Shell for carrying bitumen in bulk, was launched on 12 July 
at Hamburg. This 15,000-dwt vessel is said to be the largest 
ship in the world designed for this purpose. It has been built 
by a German shipbuilding firm, Deutsche Werft, which is also 
building a sister ship, s.t.s. Platidia, to be launched within the 
next few months. 

The Plagiola will, according to present plans, carry bitumen 
between the Netherlands Antilles and the East coast of America. 
Special heating coils are being fitted in the vessel's cargo tanks 
to keep the bitumen in a manageable state for loading and 
unloading. 

Plagiola’s dimensions are: overall length, 525 ft; moulded 
breadth 66 ft 6 in, and moulded depth 38 ft. The cargo will be 
carried in ten tanks, each with a total capacity of about 1400 
tons. 


Under-sea Search for Oil 
The sea-bed off Abu Dhabi in the Persian Gulf is to be 
investigated for the D’Arcy Exploration Company by Com- 
mander J. Y. Cousteau. 
Commander Cousteau is to operate with a team of divers 


An Anglo-Iranian Photo 


A diver examining the position of a submarine gravimeter on 
the sea floor. 
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from the research vessel Calypso, examining the sea-bed in 
waters up to 250ft in depth. Specimens which are brought to 
the surface by the divers will be checked by the Company’s 
geologist on board the Calypso. 


An Anglo-Iranian Fhoto 


Samples of rock being taken from sea bed. 


Venezuelan Celebration 

The fortieth anniversary of Western Venezuela’s first produc- 
ing oil well was celebrated recently at a ceremony attended by 
Dr Edmundo Luongo Cabello, Venezuelan Minister of Mines 
and Hydrocarbons, and other important personalities. 

Discovery of the Mene Grande Well No. | by Shell in 1914 
led to the discovery of the whole Mene Grande field, now 
producing 46,000 barrels per day, and the eventual development 
of the crude oil basin of Lake Maracaibo. 

Venezuela was second among oil producing countries last 
year, with an output of over 90 million tons. Shell is the leading 
operator in the country and has been responsible for nearly 
one-third of Venezuela’s total output. Shell has also built the 
largest oil refinery in Venezuela, a plant which processes over 
8 million tons of crude oil each year and produces a wide range 
of petroleum products. 


Technical Meetings in Paris 

A number of international technical conventions are to be 
held in Paris from 3 to 12 December in connexion with the third 
Salon de la Chimie et des Matiéres Plastiques. The general theme 
of the lectures and discussions will be recent developments in 
the production of basic chemical raw material, manufacturing 
processes, and methods of use. 

Among the subjects to be discussed are: new vacuum 
techniques; chromatography and ion exchange; applications of 
microscopy in chemistry, and electronic techniques in the service 
of chemistry. 

A detailed programme of these meetings can be obtained from 
the Secrétariat du Comité d’organization, 28 rue Saint- 
Dominique, Paris, 7. 


BSI Export Panel 

A small panel of leading industrialists with experience of world 
markets has been formed to advise the British Standards Institu- 
tion on how it can best assist the export trade. 

The increasing development of national standards in Overseas 
countries necessitates a complete service of information so that 
British export industries can comply with overseas standards 
and so that foreign requirements can be taken into account in 
the formulation of British Standards. It is desirable that British 
industry should, moreover, play a leading part, in influencing 
developments in international standards. 

The panel which is to guide BSI in these matters is made up of: 
J. L. S. Steel, Imperial Chemical Industries, Ltd.; G. H. Andrew, 
Board of Trade; D. Maxwell Buist, British Electrical and Allied 
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Manufacturers’ Association; L. Gamage, M.C., General Electric 
Co. Ltd., President of the Institute of Export; Sir Ernest Goodale, 
C.B.E., M.C., Warner and Sons Ltd., President of the Silk and 
Rayon Users’ Association; Hector McNeill, Babcock and Wilcox 
Ltd.; J. W. Ridgeway, Edison Swan Ltd.; and R. L. Wills, M.C., 
National General Export Merchants’ Group and London 
Chamber of Commerce. 


Aden Refinery Comes on Stream 

Anglo-Iranian’s new refinery at Aden came on stream on 
29 July—four months earlier than expected. Cargoes of crude 
oil were shipped from Kuwait and the first of the two distillation 
units was brought into operation. 

Two of the four jetties at the oil port are now operating, and 
dredging of the harbour and approach channel for ocean-going 
tankers has been completed. Two of the power-house boilers and 
the first turbo-alternator have been started to provide power for 
the crude oil transfer pumps. 

Units still to be completed are the autofiner to desulphurize trac- 
tor fuel and the platformer for producing high quality motor spirit. 


International Petroleum Conference in Trieste 

Mr E. Herbert, M.C., of the Institute staff, was the British 
delegate at the International Conference held in July in Trieste 
under the auspices of the Trieste University. 

The Congress was convened to discuss what is being done in 
European countries towards post-school and post-university 
training of petroleum technicians. Delegates attended also from 
Austria, Belgium, France, Germany, Holland, and Italy. 

Professor Rodolfo Ambrosini, the Rector of the Trieste 
University, opened the proceedings and Professor Carlo Padovani 
of Milan took the Chair at the subsequent meetings. The large 
number of official guests included Dr Silvestri, Director General 
of the Ministry of Industry and Commerce, Rome; the Presidents 
of the City Council, Trieste Trade Fair, Council of Unione 
Petrolifera, Rome, and various local industrial associations, also 
several Professors of Trieste and other Italian Universities, and 
chairmen and directors of the major Italian petroleum companies. 
H. Phelan, attaché at the U.S.A. Embassy in Rome, and D. J. 
Herget, Supervisor of Cultural Affairs of the Allied Military 
Government in Trieste, were also present. 

At the end of the conference a very enjoyable afternoon was 
spent at the local Aquila refinery. 


Delegates to the Conference being shown round the Aquila refinery. 
(Left to right) Dr F, H. Kind, a director of Aquila, E. Herbert, 
Dr P. H. Frankel, F.Inst.Pet., a director of Manchester Oil 
Refinery Ltd., M. Deveglia, export sales manager for Aquila, 

and G. Schlicht (Germany). 
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BICERA 

At the recent Annual General Meeting of The British Internal 
Combustion Engine Research Association the Rt. Hon. the 
Viscount Falmouth, M.I.Mech.E., was re-elected President. 
The following Vice-Presidents were also re-elected: Sir H. Roxbee 
Cox, Ph.D., D.L-C., M.1L.Mech.E., F.R.S.; Dr S. F. Dorey, 
C.B.E., M.Inst.C.E., M.1.Mech.E., F.R.S., Chief Engineer 
Surveyor, Lloyd’s Register of Shipping: Major-General H. R. B. 
Foote, V.C., C.B., D.S.O., Director-General, Fighting Vehicles 
Division, Ministry of Supply; and Vice-Admiral (E) F. T. Mason, 
C.B., Engineer-in-Chief of the Fleet. 

G. W. Bone, J. Calderwood, Dr A. R. Morcom, and A. V. 
Wilkin were elected to the Council which also includes H. D. 
Carter, C. G. Tangye, and G. A. McMillan (representing the 
Department of Scientific and Industrial Research). 


Drilling at Nahorkatiya 

Exploratory drilling is continuing in the Brahmaputra Valley 
area of Upper Assam, twenty miles south-west of the main 
Digboi oilfield. The first two wells drilled by the Assam Oil 
Company in this region were found to be capable of maintaining 
a production rate of 500 barrels of crude oil a day and initial 
tests at the Company’s third well show that this will be capable 
of production on a similar scale. 

Regular production tests will be carried out when the pipeline 
to the Digboi refinery has been completed. Meanwhile, drilling 
has begun at a fourth well on the north bank of the Burhi 
Dihing river. 

Whessoe Ltd. 

The new butane sphere at Shell’s Stanlow refinery, of which 
a photograph appeared in the June issue of the Review, was 
designed by Whessoe Ltd. of Darlington. Whessoe engineers 
were responsible also for the difficult task of coupling the new 
sphere to existing Whessoe spheres containing butane. 


Coryton Safety Device 

A safety board to draw the attention of employees to the 
importance of safe methods of work and safety precautions has 
been devised by the Vacuum Oil Company and set up at the 
entrance to Coryton refinery. The board has a flashing green 
light which flashes throughout the month unless a disabling 
accident occurs. Then the green light is replaced by a red light 
illuminating the section of the refinery in which the injury 
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occurred. The board also shows the number of employees and 
the number of days since the last disabling injury occurred for 
each section for the current year. 

The new board is part of a safety drive which includes lectures 
on working hazards, fire and safety precautions for new em- 
ployees, sectional safety committees, displays of safety posters, 
and a permanent display of safety footwear in the refinery’s 
cafeteria building. 


* * 


Forthcoming Meetings 


THE INSTITUTE 
(At 26 Portland Place, London, W.1, 5.30 p.m.—tea 5 p.m.) 


The Application of Turbo-grid Trays in the Petroleum Industry. Dr 
G. J. van den Berg (N.V. de Bataafsche Petroleum Maatschappi)). 
8 September 


Platforming. G. Egloff, M.A., D.Sc., Ph.D., F.Inst.Pet. (Universal Oil 
Products Company). At the Chemical Society, Burlington House, 
Piccadilly, London, W.1. 20 October 


Conference on Molecular Spectroscopy. Organized by the Spectro- 
scopic Panel of the Hydrocarbon Research Group. At the 
Institution of Electrical Engineers, Savoy Place, London, W.C.2. 

28-9 October 


IP LONDON BRANCH 
(At 26 Portland Place, London, W.1, 6 p.m.—tea 5.30 p.m.) 


The Structure of Lubricating Greases and its Control. Dr J. B. 
Matthews, F.R.I.C. 22 September 


IP NORTHERN BRANCH 
(At Engineers’ Club, Albert Square, Manchester 2, 6.30 p.m.) 
Origin, Finding, and Winning of Crude Oil. 21 September 


IP STANLOW BRANCH 
Road Transport in the Oil Industry. A. T. Hills. At Morcambe. 
24 September 


* 


SITUATIONS VACANT 
A major British Oil Company requires a Fuel Technologist at its Head 
Office in London for work, not only in U.K., but among its many 
foreign associated companies. Age about 35 with wide experience in 
the utilization of liquid fuels for boiler plant, furnaces, and other 
heating purposes. Applicants should preferably be graduate engineers 
or chemists with corporate membership of the Institute of Fuel or of 
the Institution of Mechanical or Chemical Engineers. The position 
demands good personality with ability to meet directors, executives, 
and technologists at all levels. Ability to appreciate and propose 
solutions for practical problems is important. Salary according to age, 
qualifications, and experience. Applicants should write giving full 
rity and quoting H.3180 to Box 6843, c/o 191, Gresham House, 


Applications are invited by the Vacuum Oil Company Limited for the 
following positions at its new refinery at Coryton, Essex: 

Assistant Engineers—Applicants must have a Mechanical Engineering 
degree and experience preferably in either the petroleum or chemical 
process industry. However, applications from graduates who have 
recently left university will be considered. (Reference A.E.) 

Piping Draughtsmen—Applicants for this position must have piping 
or in petroleum or chemical process plants. (Reference 

.M.P.) 

General Draughtsmen—-Wide engineering experience particularly with 
TK to civil epgineering is required for this position. (Reference 

.M.G.) 

All Draughtsmen applicants must have an O.N.C. and preference 
will be given to those who are studying for or have obtained a H.N.C. 
Salaries are progressive and opportunities for promotion excellent. 
The successful applicants will be eligible for consideration in obtaining 
the tenancies of certain houses available to the Company. Conditions 
of employment include a Pension and Life Assurance Scheme, Sickness 
Benefit Plan, and Sports and Social Club. Applications giving full 
details of qualifications and experience and quoting the appropriate 
reference should be addressed to the Industrial Relations Superinten- 
— Vacuum Oil Company Limited, Coryton Refinery, Coryton, 

ssex. 
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THE SPIRIT OF 


COAL 


NATIONAL BENZOLE CO. LTD - WELLINGTON HOUSE: BUCKINGHAM GATE-LONDON S.W.I 


(The distributing organisation owned and entirely controlled by the producers of British Benzole) 


FOR OIL REFINERY & CHEMICAL PLANTS 


KEY 


Millennium—Key 
Cast Steel Fittings 


FOR STRENGTH & PRESSURE TIGHTNESS 


These four bulletins give full technical 
information on each type of fitting 
we can supply. Please write for them. 


Single-hole Terminal Fitting with 
Flanged Side Outlet 
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3000 Tree 
REFINERY FITTINGS 
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Oil harvest 
IT’S AN OIL HARVEST these days. Without oil 
many more men and horses would be needed ~ 7 


to reap the world’s rich harvests. 


rs Anglo-Iranian is finding—and refining— last year was over 32 million tons. 
more and more oil each year. Two new refi- Anglo-Iranian is turning oil into power ; 
’ neries are building and new plant speeds pro- helping farmers all over the world to bring 
duction at existing refineries. Total output the harvest safely home. 


THE BP SHIELD IS THE SYMBOL OF THE WORLD-WIDE ORGANISATION OF 


Anglo-Iranian Oil Company 


LIMITED 


SHV N) 


CONTACTOR STARTERS 


GIVE RELIABLE 


DIRECT-ON 
STAR-DELTA 
STATOR-ROTOR 
AUTO-TRANSFORMER 


UP TO 300 HP. 660 VOLTS 
UP TO 200 HP. 3,300 VOLTS 
; 
INDUSTRIAL, HOSEPROOF AND 
bring CERTIFIED FLAMEPROOF TYPES 
M. & C. SWITCHGEAR LTD. 
KIRKINTILLOCH GLASGOW 
LONDON OFFICE — 36 VICTORIA ST., S.W.|! SHEFFIELD OFFICE — OLIVE GROVE ROAD 
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equipment 


WHEN LINE SYSTEMS ARE 


USE G.E.C. 
5-CIRCUIT JUNCTION 


RADIO 
EQUIPMENT 


It provides up to five circuits by frequency- 

division-multiplex operation over the fre- 

quency-modulated VHF radio link, and has 

the advantage of a narrow occupancy in the 
congested VHF band. 


All equipment panels are of the slide-in 

type. Easily accessible for maintenance. 

Small — inexpensive — available for quick 
delivery. 


Single circuit, 3 and 

12-circuit equipment 

for operation over 
open wire lines. 


12-60-circuit equip- 

ment for operation 

over non-loaded car- 
rier cables. 


OTHER 
EQUIPMENT 


Coaxial cable systems 
for television. 


Power line carrier 
equipment. 


Coaxial cable termi- 

nal equipment for up 

to super groups 
(960 circuits). 


Wide band VHF and 

VHF trunk radio 

systems for up to 720 
speed circuits. 


for all telecommunication equipment 


THE GENERAL ELECTRIC COMPANY LTD. OF ENGLAND 
TELEPHONE, RADIO AND TELEVISION WORKS — COVENTRY 
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; A complete range of 
aerials and feeder cables is less than 
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Built on the famous Thames 
‘Sussex’ 128 inch wheelbase chassis, 
this Oilfield body, built by W. J. 
Reynolds (Motors) Ltd., conformstoall export 
requirements and is available through 

FORD MOTOR COMPANY LIMITED 
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POWER for UGANDA 


Vacuum helps to make a Statesman’s Dream come True 


In 1908 Sir Winston Churchill dreamed of harness- 
ing the headwaters of the Nile to generate electricity. 
On April 29, 1954 Her Majesty Queen Elizabeth II 
inaugurated the Owen Falls hydro-electric scheme 
and brought to life a majestic project that will pro- 
vide electricity for the future development of 
Uganda and parts of Kenya. Started in 1948 by the 
Uganda Electricity Board, the Owen Falls plan 
includes a main dam 2,725 feet long and 85 feet 
high; also a powerhouse to be equipped with ten 
15,000 k.w. generating units—Boving ‘“‘Kaplan” 
hydro-turbines and British Thomson-Houston Ltd. 
“umbrella” type alternators. 

These generating units will be lubricated, like many 
others in power stations all over the world, with 
Vacuum D.T.E. Turbine Oils. 


GARGOYLE LUBRICANTS 
A lubrication service 
for everything mechanical 


VACUUM 


VACUUM OIL GOMPANY LIMITED 


MAKERS OF MOBILOIL, MOBILGAS carcovie LusRicanrs mosiano pewac ano sovac ous “O MOBIL DIESEL AND VACUUM FUEL Oils 


THERMOSTATIC 
WATER-BATH 


Electrically heated, to take two 
Reid Vapour Pressure Bombs, 
IP 6945 and ASTM D323-49. 
For operation at 37.8 C. and 
controlled to within 0.1 C. 


Catalogue No. 544 sent on request 


GALLENKAMP & CO. LTD 


A. GALLENKAMUP & CO... LTD. 
cs 17-29. SUN STREET, LONDON. E.C.2. 
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AND Now CORYTON 


. .. ALL USE J. & P. CABLES 


Coryton  Britain’s latest oil refinery is yet another vast oil undertaking where extensive use 
has been made of J. & P. cables, many thousands of yards of rubber-insulated and paper 
insulated cables having been supplied to the site contractors, The Lummus Co., Ltd., for 


lighting and power circuits. 


JOHNSON & PHILLIPS LTD. 
CHARLTON LONDON S.E.7 
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London’s oil reservoir 
for over 56 years 


Thames He 


This great independent petroleum 


installation, serving the needs of all the oi! 
companies operating in the country, both 
large and small, receives into its storage 
tanks petroleum products from many parts ol 
the world. From there the oil goes out in a 
constant flow by water, road and rail to supply 


greater London and the neighbouring Counties. 


LONDON AND THAMES HAVEN 
OIL WHARVES LIMITED 


3 ST. HELENS PLACE, LONDON, EC3 - Tel: AVEnue 6444 
THAMES HAVEN INSTALLATION 


Tel : Stanford-Le-Hope 2232 
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Approved by every British car maker i 


THE MASTERPIECE IN OILS 
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+ CONSTANT INTENSIVE RESEARCH ENABLES PETROLEUM INVENTIONS LTD. TO SUPPLY 
: THE FOLLOWING SPECIALISED PETROLEUM PRODUCTS OF THE HIGHEST QUALITY: 


E.P. CUTTING OIL CONCENTRATES LUBRICATING OIL ADDITIVES 


e Sulpho-Chiorinated Concentrate 2C: for Extreme pressure lubricants 
machining the tougher metals, including Nimonic Detergent and anti-oxidant additives 
and Austenitic alloy steels. Upper cylinder lubricants 

e Sulphurised Concentrate 2D: a low viscosity Penetrating oil concentrates 

E.P. concentrate widely used where a light colour V. |. Improvers 


is desirable. 


e Special Concentrate 2A: for replacing fatty CORROSION INHIBITORS 


oils in cutting oils. 
Anti-corrosive and anti-rust concentrates for 


| e Multi-Purpose Soluble Oil Base: for trans- use in the manufacture of de-watering fluids 
lucent and milky type soluble oils. and other oils and greases. 

| 


Full details rices, etc., on request to: 
TWINING ROAD’ TRAFFORD PARK’ MANCHESTER I7 
Telegrams: Refinery, Eccles, Manchester 
A MEMBER OF THE M.O.R. GROUP OF COMPANIES 


Ss, samples. ¢ 
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‘Superform’ fuse switchboards 


for the control of MEDIUM VOLTAGE circuits 


Incorporating 


H.R.C. 


CHASSIS TYPE 


FUSE-SWITCHES 
in ratings up 


to 750 amps. 


MODERN STYLING: Easy to clean smooth flush contour. Retractable switch 
operating handles. 


SAFETY FEATURES: Busbars. connections and terminals fully insulated. 
Potential circuits fused at supply point. Integral cylinder locks fitted to fuse- 
switches. 


PERFORMANCE: Fuse-switches proved for making capacity on 50 MVA. at 
440 volts, 3-phase, 50 cycles. 


ACCESSIBILITY : Hinged instrument panels give ready access to instruments, 
terminal boards and small wiring. 


ELECTRIC 


fusegear 


THE ENGLISH ELECTRIC Company LIMITED, QUEENS HousSE, KINGSWay, LONDON, W.C.2 


Fusegear Works, East Lancashire Road, Liverpool, 10 
Wo 8: ORD « CURES TON . BRA LAVERPO OA 
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BADGER and Instrumentation Progress 


In our work as designing engineers on chemical plant and oil refinery projects, we have 


participated in progressive improvements typical of which are those illustrated below. 


THE CONDOR GRAPHIC PANEL 


This equipment installed in the Condor Refinery at Rho near Milano, which 
began operations in August 1953, controls the crude disti!lation unit as 
well as the feed preparation, cracking and synthetic crude tower sections 
of the thermofor catalytic cracking unit. It is the first major installation in 
Europe incorporating both miniature indicators and recorders and was 
produced to our order and snecifications by Short and Mason Limited. 
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THE ADEN ELECTRONIC CONTROL CONSOLE 


This installation in the Aden refinery of the Anglo-Iranian Oil Company 
Limited is unique in that it represents the first general application in a crude 
distillation unit of electrical signals in place of pneumatic transmission for 
indication, control and valve positioning. It was produced by Evershed and 


Vignoles Limited to our specifications and order. 


PY 
E. B. BADGER & SONS LIMITED 
Affiliated with STONE & WEBSTER ENGINEERING CORPORATION, Badger Process Division, U.S.A. 
W.C.2 ALDWYCH, LONDON,. W.C.2 


\ PROCESS ENGINEERS & CONSTRUCTORS FOR THE PETROLEUM, CHEMICAL AND PETRO-CHEMICAL INDUSTRIES 
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SAFE IN THE RIGHT CONTAINER 
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YOUR PRODUCTS ARE PROTECTED BY 


METAL CONTAINERS 


FOR SAFETY IN TRANSIT 


METAL CONTAINERS LTD., 17 WATERLOO PLACE, PALL MALL, LONDON 
WORKS: ELLESMERE PORT & RENFREW ASSOCIATED COMPANIES OVERSEAS 
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